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(57) Abstract 

PURPOSE: To obtain a precise gradational display with 
suppressed influence of variance among elements by 
controlling the width of pulses when the pulses are 
applied to a liquid crystal material at such a period 
that the liquid crystal material does not respond. 

CONSTITUTION: When twisted nematic liquid crystal is 
used, for example, when the period of pulses is set to 
1msec in a figure (a), a gradational display which is 
the brightest with A and brighter In the order of B, C. 
and D is displayed. The concrete principle is not known 
in detail yet When, however, the pulses are applied to 
the liquid crystal material at the period in which the 
liquid crystal material does not respond, the width of 
the pulses is controlled to obtain intermediate density 
under digital control. The period of the pulses for 
obtaining the intermediate density like this is s 10msec in 
case of the twisted nematic liquid crystal. This control 
can be performed by connecting the output terminal of a 
deformed transfer circuit in which an N type and a P 
type thin film transistor act complementarily to a 



liquid crystal pixel electrode. 
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] SRJbK. N*©«^»X,.X,...X.... 
X, i. *hKjfi£-rSM4»Dfi*§«Y I .Y 1 ...Y.... 
Y. itCt-atvh 'J t>ZVUC&($.£tltc5Mts §7 

X $ 4 P 9 f * * Si b v > y X * 4 K <fc ~> x mi s 
fafc-e-*i-eti4>&< ifc i -5®h7>x7T- • y-f b 
4 . &ft4tt©&£.&jfli*cctttt 6 tt/cli3t Z , , . 
Z„ I ...Z..,...Z..&**L. §H5>X7t- • y 

©-2tks«s*i. VLYvzsxvr- ■yjvtkwm 
mmmt^mx 1 .x 1 ,..x„...x, k.. xhm-\m 

«Y,.Y,. ..Y.. ..Y.KS6BIS*ifc««*W*«tC 
*$1>T\ BSPbJT, rf»6T, (Cte(,»T«<l#«IY. «C^E 
£flnA£ iittc. ft#HX„ CcB$|ffl (T, -T, ) <fc 
0 fc 3S< . 4>% < 4 fe&tttf 1 £l£fs?-*ft#£Zll]x S 
jfig4. B#P B TT, frfcT, (T, >T, ) KiiliTIJ, 
<i#«Y. «c«E*ina.tti»-c. m^KX. tCB#Rg (T 
, -T, ) <fc9 65K. 4>&<£i«tt#ll3Etfr4 
ft-^^flDx^jigi^WL/. Jr^r, BJR*ffiK:j§< 4 

C 4 fcttft 4 f **^¥SB©lift*7n#£. 

[imm2 ) a«±tc. N*©ft^x 1 .x J . ..x„. .. 

X. 4. *ti«:BSS-rSM*©fi-f«Y 1 .Y 1 ...Y.... 
Y. i(CJ:-,t7|- 'J**tt{c«fiE3*ifcB»£. §v 
Y x )97s (DSm&mmc it. Nf-t * ;l/a» « h 9 > S> 
4 P ^ i> *JUM«Ji h 5? 4JC J: oTJIMS 

'ti/c-e-*i-ettii>&< it \-o<Db7>^yr~- yv h 

Z„,...Z Z.„4*W0. Sh7>X7r-y 

©-*KSB»sn. Kh7>^?7- • y^ bm?<Dm 

anSSBd^KX, . X, , . .X„ . . .X, K. ATJisHHifi 
fet^T, Wf5M%t:CJ<)\>Zffl8ift3 0 m s e cfe(T©>< 

CttHi *ft«4 f 4«lW6*RB©Ii««^*ffi. 

H9««3]a«i:{C. N*©m^x,.x,. ..x„. .. 

X. 4. **l(Ciffie-rSM*©fi^«Y 1 .Y l ...Y.... 

y. 4Cc«to-cvh zxmtWMZMcE&t, §7 
b'J fx <D£M£M%ttCte . N ? + * ;UM»BS b v > ^ 

x $ 4 p ? + * >\>m mm b ? > v z # 4 &c «t 0 r $i$ 3 

txtcZti?ti'J>tj:< 4 1 1 o© f-5>X7 7- • yV H 
*•?•■£ , Sff ^U<Ot^>Mmcmi e>McW%. Z „ . 
Z......Z Z..44^L. Sh7>X7r--y 

©-#tc*g&$ft. f£f-7>x?y- • y-f h^©»i 

fflWffittflMHUX, . X, , . .X. . . .X. K. 

*»Y,. Y,. ..Y.. ..Y.K^3ftfc«J!Ufc2«iI«: 
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K«. ^©ft^Y. KltE^MDofcttSUcTSC 
4£«&li]3s9iliriig4. ®#«X. CCiiH 

mmcptj: < 4 1 mse-r^«^?:JjD^. ma 

[^HJ©Hiffl^^] 

10 [000 1] 

iftm<mm5m\ igiftfflx-c -^>y^ 

4 0r«Mh7>^X$ («TTFT4l^) 5rffifflt 

cc4>n^^^iK©ii39«ff«fe«©ivnft^£ 

tu vim* %>7>;t4 iiKwcemt 4 c 4 & 
^cga-r-st©-c*s 0 

[0002] 

20 [fif*©s»] mw e tmmu^<omwmt>h. &m 
(c^tr*¥^(6]4gi[*[Sjcciim$^^4fcft. ii- 

SB©^)g{c*fL-C7K¥*(fiKcE5>JLfcf). SftSrffltcE 

B. C©»«m©R*4**iJfflO-C. 7fe©ilji*fi$fc 
tt»CSLa«:SlJaiT4C 4T' ON/OF F. r^^TO 
©*^**JCft^Tl>S. fS B B B W?44 TN (7 

•YXf » K • -t -j*) WlWb. STN (X-a- • 

-7 - *a* 4 i»»Aiiffiui£ j: « *i « «*4*i*a 6 n 
30 ri»«. « B B B «^spmE«:wor. iMRtcjSDftmccs 
i&T4©r«*< t fS^-rss-cfcScS-s©^^^ 
*>4c4A^e>tiri»4. ^©ffltt-en-eticjgtaitw 

tcBWr. TN« B B B ©ti^(CB. llOmsec, ST 
NjS B B B ©Ji^4CB|!! 10 0msec, ttR*ttffia©JS 
^CCttftl OOt/sec. »»S!**l,>tt#yv-}Rft 
©tB^(C«» 10msec 7*4. 

[0003] « B B B * mm i> fc««*¥«B© ^ ^ r *> o 
4tffi*ifciiK*5ff6h4io©«. r^^-f 7"vhyi» 

40 ^X^©jg B B B mM^Kg-C«. 7?f^f+iLT 
iiMh7>vXi! (TFT) ^fflt\ TFTtCBT-tJl/ 
7T*±fctt£ttftffl©¥«fc*flil». 1 0©H^(CP 
S$/ct*NS©^-r^^-^©*©i'^7 , ©TFT?:ffl 
t»/cfe©"C*o/c. 1(1^. -fl5«C«N^ + ^JUSTFT 
(NTFT4CO) 4iBR«:i»lJ«:j|«|L-Cl>4. -et 
T. vh >; ^^©fl^SKff^mE^fiL. -€-ft^i© 
fi#«©e3i^ SBBf «CSW *>htcT F T CC)R^A^(M 
■f mVtiaZ tli 4 T F TA^ O Ntt!g;4 44ipjffl L 
■CjKJMB*©0 N/0 F F ZMjNtcMWt h t©T* ^ 

50 tc. C©J:-5%^a{Cj:o-Cli^©$l|®?:teC%^c4 
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[0004] 

*. IWHSl7n»*fi©3iaiatt^. EPflD£*i£^E©A 

#$(cj:o t aEt>5 c t vmt s t > 

ttasry-r ^©c{i#mE£Ep^T*c4C£<to"C 
«*!«*«:*©*# s ©«e**»w <t 5 ± t * *>©-c& 

[0 0 0 5 ] C©<fcV«cMT[t Wit 

tf . TFT ©WSft^v h g ^ xig«©*$Ktt<Dfc 

Li5Ci3&s*ofc. ^©fc#>, IIIBfCttl 6»H*a 

[0006] c(D<t5ec»m«553WHli"c»stt^c 

[0 00 7 ] H«r*oteH««S** 

-T &fe©r£>&o 

[0008] 

A6«. ^B B a ccmE©^orc^B#ra?:$<riai*r^c 4 

[0 00 9] «««ft«Jl*Wr*4TN 

01 (a) ccfcc>r. Ara^sti*J:9affi* 
/ wx* En m? Z>®& 4 . C 3 *i 4 J: 5 ttffijfr* ju 
x*EPto*4»£*it^Tjis4. A©#**gjst»c4 

fcSHiUfc. CCt, A'ji/XOSUlmseciL 
fc. ttSftfCK. A#«t9BS<. «T. B. C, D© 

«nr*-*fc. c©c4tt£<^ffl5*©c4r*a. fct? 

ttfctf. a*0±E©TNiS»*tt*«Cfct,»rB, 1ms 
e c £C»9B9IBItta*9CcfeJg< . *©± 
BTN»JMiSl£Lttt»©r*4. LfctfoT. ivfft 
©«££ &ffij|»0 Nttt^jPTf 4C 4tt*nJtetttt 
rr*4 0 L*Ltt3W6. *BH«ct*«»ttcti|HIWtt«3 
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[0010] *<D*f*ttftlirai(COi»rtt**:Bttl«cto 
*>r>ri>«Cl>. LfrLftjWfc. #»WA6t*> C©«* 
£FJffl U r l«mPH3W?Ufe"C* 4 C 4 £H t > /c 0 /c©r 

B**t*«c / fcEPttrr 4 4 * (c / wzommwt z> 

SC4#. *3tc*«W©»«4"rS*>(Dr*i. 
WA6©WSS©ISS* C©<fc5Sc*IB««cjiflE*»*fc 
»©^;l/^OJatt«TN«iK)li^K:ttl OmsecH 
io T#i2«r*5C4#t>*»ofc. 

[00 11] CCr, ^^©HStel^fS^CCOl* 

r, *©si**9M«:rs. r&t>%. c ©«£«*, 

6 . #©^;ux $ 4 * -c©ffl©B$rai© c 4 £t ^ . 
l/c^ot, ^^©il0ao««aR®JHR4ft*. $ 
fc, ^;u^M4». /<iUX3&J«E#aiiec*sieiB©c4 

20 r$>s c 

[oo l 2] ntt&SMti. STNiKiccti^rt). % 

J:9fe)St^»3©^VU^?:JjD^4C4CC<t- 3 r, +RaW 

TN«flte*Jl>Ttt> 100ms ec«T. ©**0< 
ttlOmsec «T. »R*tt»[fiCC*j^r « 100/i 
s e c«T, <D**L<«1 0/ise cJMT, 
«fi*St»«»tSai?SBCC*jtir«l 0ms e c«T> 
30 ©**L<«1 ms e cMTOmmO'WZZMjLZC 

[0013] MR*, r U t«©iSftr« 1 «ffltc 3 0 
tt©»ihH^^CCtt5ai3tiriftH**«^S. L/c 
^ot, 1 tt©VjLH3Mttttr4aill(2n3 0m s e c 
v$>Z>„ c©ttlHttAn©BK:tt*SEOCcwrfifr, 

MWfci*»±iB*ittiwiBi-rsc4i*r*a 

44>^<, a9©Hiiii{:94(c». lte©»±ilB 
KttlOOmse c«JJItt*SC4ttr*ttt». 
40 [0014] 2 5 6BH©RH3l7n« 

tec&^4-rn«, Wit«. T=3msecitn«, 
C(D3msec«H ^<t < 4 2 5 6*HW05 5 
^;U^«EEH*n*S. *iBJR«CfllE*EPftlT4*ffi4l/ 
r»ffl^6sg«***. "Tfttoft. ISt3msec/ 
256=11. 1 us ec ©A;U*tt©SE#H3RK:#> 

TJ:5CC. ^^©f ? *^f-^-Jtr/T4iSaii*© 

5eaatt«^sawttH«r*o. 2 5 6Pg^^?f4/c 

a&KB, £6ic. ^*;ux©ra-r^-l:b^Jffl^<$iJtai 
50 TiCiaWWC**. 
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[00 15] Lfrfc. ISR©Bfl^**JCfc5ig£(c 
B. ffiOB*fe*«L&W*itf35c6&^. jgPS©B«« 

*SitHrB. m«4 0 0tffc©w*s. Tttfcfc, 
KT. *©BHB*T6. 

[0016] 04«$^^||SS-r^)/c^^^^« H e H 

RIB-Ctt, 79^4 •fm+t* 1 0 0 n s e c OT©JSI# 

*K?i2*#*S. *©fc»CCB^©J:5CCNTFT* 
£ I >B P T F T t£» V y X 4 y ? > V C ft 5 ©r B 
&<, 04&C^$ftS<£^CNTFT4PTFT4#t§ 

• y-T hS©@B*ffil>£C4rtntf*r*S. 

[00 17] C©Wt?ttNxMOvh^^©W*Sl 

ffmWjfifttD^^l/fc,, Cft4[HjD4>©£±Tfe&&c 
«B*h«^ttt>©#W6*l*. 
[00 181B4KB, 4^(D^ff5h^>X7r- • y 

©7-XBY. *5t>BY. #1 (WT\ YfcAttfirT 

s) *cfc»s*i % *&, s»F7>x77-« yv h 

©yvhBx fl £>£l>BX n+1 (61T* XJ»4l8»-r 
S) ccftttShrc^s. *fc, §»H>X77-' 
y>f h©FU^>B«JtB*Z,,.. , z n . iU . z 

t— yOiC^t, NTFTiPTFTttJPtft&O 

t\ *©4MBA*i»to->"Ct>J:i». 

©vhU^xaffittHl (a) CCSStiSA^tt^UX 

tkTo F'J4 L/"C 4 4 00x640OvMJ^X^x. 

[002 0] Y«KEMnSh5®#B* WABY. B© 
v (Y. ) Testis**, chtt, iUWTrlg 
0ii3*iSOi4i*9©^I/^©*CC, XB2 5 6B 

s&k*©2 5 sb©?^^*©*^^. 400 
cct, 40 04t»9»*B^M*x©fT»rc 

*S D l/fe#ot, Y««CEPftl3*lS^VU^©*/J\»tt 
BT = 3 m s e c ithB, 2 9 n s e c *C*S„ 
[0 02 1] XIBKB. NfBT/2 5 6©MCC, 
0©V (X, ) . V (X. ) . V (X... ) . V (X 
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*ft©*^s>y*r6orEifljD3*i5. /<-f#-*- 

>W*B. ±SEY«CCEPttl3tiS^"iI/X©*/J\mffi^"^ 
B. fcXBKB. 2 5BB'<-f#-5 ■ ><;l/X#EPJj|]3 
[0022] ^CJC. XR©BB©nff«B2(cS^l>r 

nwr*. *r. w i flW-^^^**ft-eti©Y»c 

EPfin3ft£ 0 SiSS©C4ft#6, C*ie>©1f7>?;i/XB 
10 YBCTAKStc*. XtttCB. 5feCCiS^fcJ:5 
«C, -^U^itBCCX, , *«CX, 4l>5 

<fc5CCjlH*KEPtoS*iri9>< 0 if, /<-f#-^-^jU 
X#X, (CH«ipStifc4*4*xS. C©4#> B«Z 
a. a KiJfi»3*ra>S> 7^^-/ /JRTBONttBitt 
*t,r, c©7*^7**fcBa*s*irc>*YB 
B«E**EPUns hfctt*r*s©r. bsrz tl 
n& 0 Y^E^ifpi^^c/w^-7 

• ^;l/XB«6tl*©-C. JMk B*Z,., 6CBW»*s 
£S2ft, «EBK«*«o. BflKc. Z a .. fcZ,..*. 4> 
20 Z,. 4 .. fc, «Ett!B4&S. 

[0 02 3] C©<£5CCLT, • 'WyUWB 

*KEPtt]3ftTi$>^ X n CcHJSpsnfci8^*#iL5. 
4\ 4o©IjigZ n .. . Z n . iU , Z.*,.. , Z 
.♦»..♦« JCttBLr^SAftltt, Y. teitfY.^ © 
HI ©*yAibx©n#a*5j:iy (n + 1 ) SBicffiB 
■rtltfiC*. Y. fcY. #1 fcn#B«:B^U^3W*S© 

mmz n .. , z ltifl B*E«3»«c<c*. oive. 
x ntl «c^^#-5 • ^^^Epasns. y b 4>y 

B#1 fc (n+ 1 ) *SKB/<JUX#*S©r, C©ii^- 
30 feBSRZ,.... . Z. B3fe«tt«4ttS. 

[0 0 2 4 ] WC, BrB»8Stirt***«. S2©1f 
^^•il/^^3fe/ct©4*rs. C©4^. Y. fcY.o 6 
n#B*5cty (n + 1) #BCCB^^X3»s*r>fcft6 

«C6r. tl±4o©B*B5l*«# 
WEtt»*«MK"rS. *©». 9 (h - 1 ) ©lf^/<A 
X*t?B, 4o©B*4fc^<fc«3WjKlftL/tet>©4-r 

[0025] :xcc, if ^^ux^^r, Wh©*^ 
;u*#*fc«>©4-f*. BrB*«t3*:iBW*fc«>«:n 
40 *B*$J:0f (n + 1 ) Sam©^vuxB«SSL/Co C 
©4^, Y. fcY.o fenSBCCB/WXtf**©^ 
H^Z n . B . Z n . Bfl BSEKB«ttRr&. 0^0. 
Y. #1 CCB (n+1) »B©^^^*J**ote©r. B 
JRZ..,.- BWEttB*«Kr*fc©©. H^Z 

B. 7 9? 4 7m*<Dy<4 h3WON«Cttofctt 

ttS*e>©«E©fl«&#&^©r. Sx.6^tc^ 

[0 0 2 6 ] 3 9i©-9-^^bX*s*fcA*«: 
B. Y. © (n+ 1 ) iScOA'j^oSE^-b'or*-) 
so tc<OX\ Z..,.. ©?E«l«S6B»^3ns. «T. Sj 
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t\ m2<dv (z) «csvr<fc5(c. sbbrc^kwei* 

[0 0 2 7 ] C©J:^tt«if¥*«Oii"rc<tecJ:0. & 
■*<dnfoa«E'WX©«*H 1 ( a ) ©<£ 5 fcff* 

cciwirr5c4**"c**. 

m**rorett<. »-*4i,Ttt. k4A,£*im>&i»«> 

A,6fr<. ON/OF F#^£t>S*ifcl«©fl»r 

4i>9HM*:W'C**©t\ fc#ic-tfor**!«*tt*c 

[0029] 
[XftM] 

tc<OV, *©»W*ff5. *fc*©IK©TFTtt k 
[0 0 3 0 ] C<DHB«fi8«c»j£rSlW©«fi*«>E 

•WUrBMHT*. 06 (A) icbOT. 535^7X9 
©iBffir<tC>7 0 0 "COT. 0 0 °C©&MJI 

CCBi»S*^X5 0±«:-7y*ho>RF (WES*) 

*1S£1 0 0 0-3 0 0 0 A©J?3CCft38{-r£. 7*n-te 

x*frttK3Ri o o%#ast snsi 5 o°c, 

400-8 00W, E#0. 5Pa4L/c, h 

ccs^$ > <; 3 >*ffli»fcfiaRisatt 3 0 - 
1 ooA/^r*<o/co 

[0 0 3 1 ] C©±tC^»;r2>M^^7XvCVD^5C 
cfc 5 SMI 5 2 Lfc. ffiRfiKB 2 5 0*0-3 5 
0*CrffC»*ia6Wrtt3 2 0'C4 U *y v-?>(SiH 

PCVDIBlrtfC3Pa©EarS(AU 13. 56M 

*>«o. 02-0. low/cm 1 jwaar*o, #H 



(5) $5^6- 1 2 3 8 7 3 

s 

tt«rtt0. 0 55W/cm 2 «rJ8l>fc. Sfc. 
5>(SiH,)©»a«2 0SCCM4U -e©B$©^Jlii 
grai2 0A/^-9/c e PTFT4NTFT4© 
XU2r^**-iWF«E (Vth) ^gfBgf5]-CC^JfflIT5 
*-)^^7>4ffllit 1 xitf s ^ 1 xitf'cm 

- 3 ©^4LT^4nc^raLT*><n>o £/cTFT© 
^ t * Jl/««4 &S > V n >Jl©flcB5c«c ©7^ X7 

cvD/ctm<, ^^7>s. sWEcvDtttffli^r 

fcfi<. «T{c*©#ft*B»Mca^S. 
10 [003 2 ] X^**ffirtT9«te, XJ*?dn»©»E 
£1 xio- s PaWT4U. $fe 0 a y'J3>^^-y, h 
tOX. 7;lo >&C7k*£ 2 0-80 %SA t/c^HM 
rifo/co m«7i^>2 0%, *^8 0%4L/c o 
ISSRfiKttl 5 0*C. S?KJS«13. 56MHz, ^ 
y*ai*B40 0-8 00W. E*«0. 5Pa^o 

/Co 

[0033] mE^tmvxmt ttjifnsj: 

9&1 0 0-2 0 0°C<£t>45 0-5 5 0°C. WA«5 
3 0*CT'^>5>(Si,hi) Sfctth VS/^XSijH) £ 
20 CVD^Ci}atffliL/c 0 SJ£*FWEE*B3 0^ 
3 0 0Pail/c o JSRRilgttS 0-2 5 OA/ #T£> 
o/c 0 PTFT4NTFT4©XUyS/**-;UF*E 
(Vth)-*WH-«c»W-r*fc». 
^fflC^l xio 15 -l xio"cm- J ©aS4LrfltB4'CC 

[0 03 4] Cti6©*tt«cj:or»jat3tifclMltt. 
lift ft* 5 x io' 1 cm- 3 «TC *> S C 4 0 0 ». tSAf t 

Jff*L<ttl xitf* C m- 3 &T4-r£C4#g£ 
30 *tt-rfif54. h«cj:0*7tt»©y-^« 

aw*mbri/*5fcat). c©»«*aw?i/fc. c©^ 

\mhtn\ *^B4xio 20 cm- J r*D. a^4xio 2J 
an" 5 4 0rJ:t$^^4 HWt*ofc 
[0 03 5 ] *fe, V-x, K-U-f>CC#l/rj:")ISfi 
{t^«jS5-lt^/ca6. ^?SS^7xio l9 cm- 3 WT, » 
*KB1 xio ,9 cm- 3 t(T4L, f*-feJUtlJ5£rSTF 
T©^ t *^Jflt««©*«cttJR* -f *>aAffiCC J: 9 
40 5 xitf°-5xio' 1 cm- 3 4^^>J: J !>(C^JjaLr4>ci:C^ 
±f Office J: oT, T*;l/7TXtKS8©^3RJSS:5 0 0 
-5 0 0 0 A, «JfcWrtt 1 0 0 0 AOJVSCCfiERb 

[0 03 6] *©f*. 06 (B) tC^Ti^CC. 7* h 
U^X h 5 3?r"7X^P 1 Srffll»rv-X • KW>M 

7CVDSW^)n m<Dft&m 4 & & SjRB( 5 4 «rf^H 
L/c !SEKfflS«2 5 0°C-3 5 o °crtf c»*«*«r 
B3 20*C4L. ^y v^>CSiH,)4 j e^^>7>^-X 
50 ©7 *X7 ^ >(PH 3 ) 3%i«g©4>©4ffll^c. 
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*PCVD£«rt5Pa©EarfcSAU 13. 5 6 

mh zommmmtum^f&mbtc. com. mm$t 

MtlteO. 0 5-0. 20W/cm J &&%V$>*)* * 
IBSBfrCttO. 12 0W/cm 2 «:JBc»fc. 
[003 7 ] C©*ffi«CJ:ora*i:**ofcnfflS/y3 
>IB©Jt««*B2x 1 O" 1 (Qcm- 1 ) SSt6o 
fc. IS/I«50A£L/c e M'jnt7$» 
uy*F5 3*»*U V-X- FW>««5 
5. 5 6*»flEUfc. 

[003 8] B«0^o-feXtfflt»r. pSOiSffli^ 10 

y^7>^X©^#7>(&HJ5%i^©&©*ffll> 
fc. cn6*PCVDiaBlrt(C4Pa©E*r«c«A 
U 13. 5 6MHz©*«ift«**ftI*rSEilLfc. 
COB, aSStt«*«0. 0 5-0. 2 0W/cm J # 

a^-c*o, -*niswirtto. ^ow/cm 1 ^ 
/c co^ffiecior^iWofcpss^ya^iBoJt 

W«*«5xio- 2 CQcm- 1 ) BK^&ofc. 

ffll>T v V-X • FU-f>fc«5 8, 6 0^MUc tt 20 

e 3iP^ + *jnawgth7>^f«r-f ^> FflM 

6 4«&8Wfc. 

[003 9 ] *(MSXeC 1 x*i/^U— tf-*m> 
t, 7-X- FlW > • ***JHi«*l/-1f-Tx- 
^TSctfUB^C. i£ttllCCU-1f-F-h->y*fftt^ 
/c 0 t©^©U-1f-x*;l/*'-tt, Hffix*Jl,*-# 

13 0m J /cm 2 T\ ■W±ft*«flB'rSCC«2 2 0 
mJ/cm 2 L*U *fil^e>2 2 0m 30 

J /cm 2 HiOx+il/^-ftJHW-Tii. R*K£S 

a«cjaBB3***iw*j*i. *njs«Ttt*fiji 5.0 m 

J /cm 2 -CTKROiioHll/iffttofca, 2 3 0m J 
/cm 2 -ClSS{t*fcC«:ofc. 

[0040] co±«ciwtffli5«ty-f bf&mmtbx 
500-20 ooa^ki o o o Atomz ki&i&l 
/Co cft&zfu?*>?mtLZ0fflmmi&<Dtm£ 

[004 1 ] C©f£. C©±ff"|Ct'J>;!)Sl-5xitf 1 an 
" 3 ©iiS5CAo/c^ 'J^^/diC^ »Ja>»i* 
©±{C^'j7r>(Mo), *>^Xf->(W) f MDSi, 

P4KT^*-x>yi,TH6(E) £f#/c 0 NTFTffl 

©y-rhsfi6 6. PTFTfla©y-f ha«6 7t»« 

0/Co W*tf***;Ug7 Mm. y-f h«ftiury> 
F-7S**0. 2 am, -e©±tc*'J:/r>£0. 3 
/i m ©J! 3 /c 0 50 



^§S¥6- 1 2 3 8 7 3 
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;i/7r^-r>lj**«afflBlffi«c3rca{>, v-x • FiW> 
<E**»6 3 6(C T F T©«fttS:±tf S C i #r & So 

[0043] *<-ra4, 400'c«±tc-r^r©xg 

■CWC*J»it4Ct*«ft< C/TFTtf¥*C4a&s-ce 
€> 0 *©fc», IfitWiLt. S3l*D*ffitt««* 
fflt>a<rfc<t< % *^©Ailffi©^ H B a^^gcc^ 

[0 04 4] (F) Ctfc(,>T. HmtftKDf6 8 £85 
IfiU/cX^ 3rffiCCj:OK{ka3Rai©JBJSi 0T*to 
/Co C©»{^l3IW©JBffi«LPCVDft, ftCVD 
& *ECVDffi*«l»rfeJ:C^ fllitttO. 2-0. 
6um<DB$lC&J£L> *©SL !H5©7*hvx*P 

fc. Cft6£#&C7;l^x^A£0. 3/im©iI#CCX 

»J-F7 4**J:tf=i>**h7 3. 7 5 4f¥»bfc8L 
«H*¥«{ttB#«1»ili7 7 W*«iS#tt# U -f S Fffl 
i^iMMU W*©«»n:*tft»7©7* hvx 

^P7ccrtTo/Co $e>cc, cn^t^c i to u> 

Ml/c. C©I TOte^S-1 5 0'CCfiJclRU 2 0 
0-40 0 0 C©K^i /d JAfi*©7 x - ;Wc«fc 0 J&gt 
L/Co 

[0 04 5 ] f§6ft/cTF T0IStt5tt«ftt«P TF T 
V&ttm*4 0 (cm 2 As) , Vthtt-5. 9 (V) "C\ 
NTFTr£»Ktt8 0 (cm 2 As) , Vth«5. 0 

(V) r^o/Co 

[0046] ±^(ow^mcm-oxim^txtcm^m 
a«^affl©-*©sfi*»sci*m*fc. c©& 
a*ssm©affi«©ie i «©ttT-*H 5 u r c > <& 0 

Nf-^^ouaaiJHF^v^^iP^^^Jl/SWHh^ 
>^X£ 1 ©®#JS3 <h^2©(i^4©<t©^ 
^SR«c»we>hriiS. COJ;^j:C/TFT»/c 

(caiOii-rciCCj:^, 64 0 X48 0. 1 2 8 0x9 
6 0 i C^o/c AiB^©^B B B^^ll<!:-rSC i*sr# 
So *HJS^r« 1 9 2 0 x 4 0 0 t L/Co C©«K L 

1 ©S^^rff /Co 
[0 04 7 ] f6*©S«©fP«*ffi«:BI7 CCTSf. 
xS«±f£#'J -f ^ KCCMfeiffl^^S^L/c^y ^ F 
HJflg£xe>n-hffi£JBl,>T 1 /im©if^(C^M0, 
^9©7* h*7X£P9£ffll>r:/7 ^XF7 -T7*8 
l^SL/c, -e©{g, Sfte«ft*fi£Lfc*'J-U F 
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3*fWLfc. RWKLT^fPl 1 t P124ffiffl 
SOfc. Cti6©ffi»*-S7-f ;U*-tt3 5 0*C(crS 

=W£*fflt>r, u*y:/*ji8 9*aw#y-f s f 

[0 04 8 ] Z<D'&. C*l6£ft«Cl TO <-f>^»- 
ABMt») £0. 1 jxm<D«*ecx><?*afc±9^ 
LmbQy* hvx^9 1 4flH>T*iI«ffi9 0£JBGS 
L/c. C(DITOlifa-l 5OT:r0MU 2 0 0- 
3 0 0-C©K**fctt*iei+©T^ - JUCCJ: OlSstU 

[0 04 9] mjiess±cc, h&£ffi<,>r, # 

*K:r3 5 0'Cl«FlB««*fTo/c. *(D8L &fcKD5 

v^mzm^x. #y-f 5 K*B«r*«b, d>&<<t 
[0 05 0] mria^-<Dtttg£m-(DStgcc^ 

tt«*WlCTH£Lfc. S«±©y-KCCTAB}^R© 
IHHliC£ftiHi#. *ftiBR**-r*PCB*«« 

r, ¥ffi0tt©KBA&o/c/c«)tc. swcHsrf-sc 

1 > a2CC^L/c*>0£, IWttfic|5]«tt{t#£ttj|H 
JftKEntorr 5 C 4 «fc 0 «B3 tifc. 

C 0 0 5 2 ] .^QSW-Ctt. ■M8W38 7X 1 28<D 
#MKCt,r. fiiS^cHrX(c<tsaf»«iSTFT*ffll* 

Ogeg0«^■?^|g5CC7KU05cDA-A , KffifcitfB 

[005 3 118 (A) Ct*5t>r. $ffifc, 7 0 0'CW 
T\ m«^6 0 0 c CcD^MSCciSxf#^^^X5 0± 
fCv^*hU>RF (Mjfi) *ffi*flJ<,>T:/p 
» + >yi5 lil/rOiMBi*||*l 0 0 0-300 

Hm. ttBHftl W;/J4 0 0-8 0 0W, Kt} 
0. 5PaiL/c 4 $ - ? ? b lcE&£tc[tm&&i' ') 
3>*fflC»fctt«jStttt3 0- 1 0 0 A/#r&o/c. 
[0054 ] C©±«CS/y3>«ftLPCVD <»E» 



(7) «fB8¥6- 1 2 3 8 7 3 
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0/c w «EatBj£-CJB«frSl8^. i££fk&SJ:Q6 1 

0 0-2 0 0'C<£l>4 5 0-5 5 0°C t Wx.«5 3 0 - C 
r> 5 v^>(Si J H & ) SSfctt h y5/5>(Si,H) £CVD 
IBBCCttl&LrjsBBUfc. 6a6*PrtBE*tt3 0^3 0 0 
Pa<t0/c o fi£JHilgte5 0-2 5 0 A/ #r&o/c e 
PTFTiNTF T £<DZ b ? KHE (Vt 
h) tC«0g|^-CC»f Sfcei). ^^^y^7>^ 

i>r i xio 15 - 1 xio i8 cm- 3 cD?iigi u-cSEia^ccasfin 

10 LT4><tl>o 

[0 05 5 ] X/<9*ffittff58te. *^**iiJ0»E 
41 xio- $ PaWT<hL. *BJ12/y3>* jr-y^ h 
iUr. T;Urf>CC7K^42 0-80%gAL/c#H^ 
rffo/c. te«7;^'>2 0%, *3R8 0%£0/c. 
fiRBiSawl 5 0°C, H«»«13. 5 6 MHz, 
^HiAB400-8 00W, E#tt0. 5Par^o 

[0 05 6 ] ^XvCVDacciOl^RBtifPSr* 
fifittWi«3 0 0 - C4L. *r^5>(SiH,)$ 
20 /c«^>7>(Si,H 6 ) £ffll>/c ft Ctl^^PCVD^g 
rtK«AU 13. 5 6MHz©Wa«S**JlDitrffi 
®0/c e 

[0 05 7 ] ifB^ffiKcfc oT, T*Jl/7 r XRttDS 
Stli£5 0 0-50 0 OA, 5 0 0A(DJI3CC 

f3J©8L 4 5 0-7 0 0°CCDSaccr 1 2-7 0B#RB 
^ft^#H^^cr^fi(7)M*^, ffl*tt*JR»H» 

Tfcre o o°c<Dggr&?3o/Co 

[0 05 8 ] 11 8 (A) CCfcl^r, Ii^i31£fit 1(7)7* b 
77^0(CT7t Hx^^fcffiU NTFTffl(7){l 
30 tUc 1 3 <* + *;l/rlJ2 0 jum)£0E<DA- A* KffiffiJ 
CC\ PTFTffl©»«2 2 4B-B' BffffiWJCC^HL 
fc. 

[0059] coje^mmmm^f^ vmmtbx 

5 0 0-2 0 0 OACTAti 1 0 0 0 AOM ZlC&f&L 
fc. Chtt^Py*>yJBiLro»{ta3RlS©ffill<fc 

y ^ a ^ + >©@5Efb* 3 if r «> it*. 

[0 06 0] COS, C©±»jCCy>3Wl -Sxitf^cm 

* 3 <DiiSffiicAofc^y =i>H*fc«c<D^y 3>H<!:* 

40 OlW^fXMo), ^>^Xr>(VV),MoSi 2 Sfctt 

(2)Ccr^^-^>^br^8(B) Srfffc. NTFTffl© 

PTFTffl©*'-/ h««2 
fc. *HtefWicr«. NTFTHJ***JUfittl 0/z 
nu PTFTfflftWS»7Mm, y-fhSfiiLr 

y>K-77i^40. 2 ^m. *o±«c*y^>* 

0. 3 //m(OJl$tC^)SSO/c 0 

[0 0 6 1 ] 18 (C) tCfc^r, PTFTfflCDV-X 

1 8 KU-T>2 0te#U ^^^41-5X 1 0 ls cm" 2 

50 © k - xit t >aAS(c^ ^ b/c fl 
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[0 06 2] ^5CH8 ( D ) (DiP < . V * V bV'X V 6 

1 £7* h ■vZtOim^rBf&Uc. NTFTfflCV 
-X10. Kb-f>l 2iLT';>?rl-5xi 0 ,s cm 

[0063] ttc. y-h«fi*t*4iorr;U5-->A 

(Al) £fflt,>fcH£. cn^2©7* \--?Z?®lcC 

zosmzmmmttzct-c. 

7r 74>ia#jSJB^ifc&fc&. 7-* • FUW>© 

3 > $ ? h *-^<£ j: o y- htcjfio&atc^rs c 

£*iffi**fc«>. £ttg. xu^>:**-;UFmiE©ffi 
*a»&S6KTFT©4$tt*±tfSC£a*-C*S. 
[0064]#CC. eOO'OCTl 0-50^18^*0 
(»T--;U%tf-5te. NTFT©V-X 1 0. FU-O 
12, PTFT©V-718, FUY>2 Oi^mii 
imttLXP' . N* iOTfflSfOfc. Sfcy-fhmS 

2 1.9 TfCtt* + * mim® 19. 1 1 ahz s 7* 

[0 06 5 ] *><-f&±, •fe;U7r7^>^-c*'3Jfe 

Too-cwiJc-r^Toiig-cae^tti^sc 

C/TFT£fESC -eofcfc. g 

[0 06 6] *fSte«»|-C«»7--JU«08 (A), 

(D) T2lstff-3/c. L#>L08 (A) 
S>SfctttCj:»)««H/. (D) ©7--MC 

J: 9 fto«^l«©ifli*Hr>r *>,»:<,». 08 (E) cc 

LPCVD&. 3feCVD4. MCVDMfflOttJ: 
l». WxtfO. 2~0. 6 um<Dm ZtCWtf&L, %<D 
fg. 7* hv**©£BH>-C^fiEffl©&6 6%JB^O 
fc. 3f>(C. 08 (F) KTjVJ-fcK Cft6±f*CC7->U5 
-^AfcX^SffitcJrO^JiXU V-K7 1. feiO' 

*B*Wbffl««ttWI6 9 5 h'V 

[0067] 2-*DTFT**BMffl*WSiU A^-e© 
ffi^SS€:?SB^S©-*©li^©Sg*SHjmffii 

•entcjiis-rsfca. i to <-r>y 

a-A • xxmm) iJimotc. -en*?* h^x* 

®(Cj:0x ? 5 1 >yL. CSl 7*t»fiS3-ttA:. C© 1 
TO«gS~-l 5 O'Cff&lgU 2 0 0-4 0 0'COi 
5££ fc{i*m#©7 - - JUCJ; 0 (Sit l<fc. A> < ©in < 
(COrNTFTiPTFT2 2ijg^®^©m®l 7 
tZ&l-tfvZmm 0±tCfpl3L/c. f#6*ifcTFT 
©«»W&1$tt« P T F T -C&EbgCt 2 0 ( cm' As) . 
Vth«-5. 9 (V) f. NTFT-C8WKtt4 0 (cm 
'As) . Vthtt5. 0 (V) Xtb->1c. 



(8) ^¥6- 1 2387 3 

14 

[006 8 ] ±ie©tt^^(cfifor« H B B ^gffl©-73 
o»«*fp« o fc. c ©?£if B si7Sgg©ms^©ieg© 

^^05tC^trt^ o C©J:Vj:C/TFT?:ffll' 
[0069] ^JC»Z©S«i L-T, M*7^±K^ 

'<»>ft*ffli>r. «fB$j?w*2oooAfJWU:S 

S±{C. *>«9 X;<7*£fC«fc9 I TO (O^- 
A • ^XitlbS) C© I TOttSffl- 1 5 

0'CVmmb. 2 0 0-4 0 0-C©B5** fcttA^*© 
10 7--^«c«fc0fi5EgEoyt. £fc. C©g*g±(t r^iSlfiJ 

r. areas tofc. 

[0070] h?I2S«±W:. *7*7hS*»»T. # 
*K-C3 5 0Xl«fHI««*ff-9fc. &*0©7 

fcRWrfc-fcJrtfJU-OSRi Ofc. 

[0071] pfam-©s®4mz:©s«cc«t 

ttJg#ffJtc X MM t fc. Sfi±© >) - F «•£ © f * ? *J 
4 6tfm4«Mfflttfc«>. COGffiSflHvrJgfitefcCtt 

5/*©«^ 5 y A.mtvmm o . ic^^ti 
Ttfi^Bto. 2jisa©«a^«it*»fc. 

[0072] mmm l imiWK|SraEftlB«G&ffiK J: o 
COjRaaS^B© 1 2 8B3B^^*«Blte"C*5C<t* 

30 Siigtfc. 

[0 07 3 3 0«A«3 84X1 2 8 Fv h©4 9, 15 
2ffl©TFT%50mmft (3 0 0mmftgffi*>63 6 

©7^ni/^P§IH«^fofcftl^. TFT©#tt« 
6^#A^± 1 0%#S-rSfcfeK. 1 6Pg93gUn**IE 

a^**JCttofc»^. TFT^T©#14(3:6ot©fi 
«*SW(C < l>fc&CC. 1 2 8 ffiffl$km£TaimCtj; *) 

t/v-WfiX\tz, 097. 1 5 2a©^-c*oa«> 

40 JEcfe^©«7P*i|^l-C#-Ct>S. 

[ 0 0 7 4 ] 7" U £?*&©«& V 7 h JfeR-T*!^. W*. 

fcera-a*>€>a* r^j -ct-e©fMB^a^(c$)fc^, 
3fe©*D«*>e>ajU>(ca^i,»*iis&s. §^©&^(cjfic^ 

a^%ff*J^4 0fc*B^. 1 6pglir-«ffiil?:gU, C 
*ie>©jaja>%a*©^«c«|6j*>«:t». *I6W(C J:5Pg 

[0075] r%itM3j ***6PJr«04{c^-rj: 

50 Uf^KL/fc©-C. ^©ISBJ^If^. $fc-?-©|i8©T 
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tc. 

[0 0 7 6] WTrtt, T F T&ft<DVm£&lCH*X 
H9CCUte^oTfBiSTS. 09 (A) &C*5l>T, 5* 

^^^^(DBfiT^^7oo°cOT, m^msoox 

Ot&MmcMjLnzijv* 1 0 0±«cvy* Fn>RF 

<nmm *>^*&£m>T:/u?*>yjii o i i 

Or ©KfbSSRJR* 1000-3000A(DJP£ CCflHR 
1*6. 7n-fex£fm»*10 0X#HSL J&Mfigl 
5'C, ffl#40 0-8 00W. E^O. 5PaiUc 0 

g«3 0- 1 OOA/K*o/c 0 
[0 07 7 ] C©±«:t/'j3>B*^XvCVDtt(C 
<t DSSRBI 1 0 2 ifPUl/fc. J$RS1S«2 5 0 °C- 3 
5 0 # CCtf^***SW|-C(i3 2 O'Cil/, *y^7>(S 

*PCVDlSBrtK:3PaOE*r*A0. 13. 5 6 
MHz©KH««**j»iLrii!aiLfc. COB, fffttt 
S^WO. 0 2-0. 10W/cm 2 3W8Sr*0, * 
^ttWCttO. 05 5W/cm 2 *JBt>fc. */c. *y 
^■7>CSiH,)(DSfe«W2 0SCCM<bL. ^£)B$CD$)g 
2Sttftl2 0A/ »-C*ofc. PTFTiNTFTi 
©XU*5/**-;UK*E (Vth) *mia-*c*fisrr 
£/c#>> *^3R4^?K^>4fflCiri xio ls -l xio 18 

<D* + * ;t>5Wc > JlcDJ&Jiltt ttco^X 

vCVDKWCft< % «ECVD£*flH> 

[007 8 3 XA^irft-Ctf^a^ *HU<D»E 
£1 xio- J PaaTil. J&ISS^y 3>£*-y ? h 

tor. r;u=f>cc*3R*2 0^8 0««Ai/fc»ll» 

"Cffofc. mtfr;Urf>20%, **8 0%£Lfc. 
)SH«fiffi«l 5 0*C, JMHRttl3. 5 6MHz, X>< 
^ffl^J400-800W, E*«0. 5Pa^o 

[0079] KHSiMBtt-cjadfr zm£> m&itmsL* 

0*> 1 0 0-2 0 0T;fgC>4 5 0-5 50 e C, 0Ux.t^5 
3 0 w C-C^^7>(Si,^) *fctt 2^ > (Si, * 
CVDgg&t{&t£LTJ&^L/c 0 SJ£j^rtE*«3 0- 
3 0 0Pail/c 9 ESJ&i£Stt5 0-2 5 0 A/ 5tXh 
-?tc 0 PTFTiNTFTiOXU^i*-;l/F«E 
(Vth) tWmiSHtcmit&ltlb. *«5JR*5>#5> 
tfflOtl Xio ls -l Xio ls cm- 3 CD?gg(hUr^*(C 

[0 0 8 0 ] C*i60*tt«Cior»iS3*ifctt«tt. 
ESft#5 xitf ^nf^TrASCiJWWil/l*. tSAfb 
Z&j&ZVZtc&ta*. «*«g*7 xitf'on-'fcTF. 
»* 0< « 1 xitf »cnr J ttT4-r5C £#S* U>#, 
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^ifflOUTLS^fc*. C©»JS«:iW?t,fc. C<7)g£ 
JR«K#*l>£. IS£ft*tMC<<. U-tf-T~-JU 

ttttfcttl*. **«4Xio lo cm- 3 r*0. fi«4xio" 

[0 08 1 ] SS/c, y-x, K U -T> CC*f 0 "C 0: 0 iiSS 
Jt*«>S3-ttSfc«> k K^JS^:7xio l9 cm- 3 WT. Iff 
*U<ttl Xl0 ,s cnf 3 OT£U t^tJ«t^,TF 

10 5 xitf^sxitf^-^&si^ccasjnurtic^ 

±IB^ffi(Cj:or, 7*;l/yyX#aS©SJRK45 0 0 
-5 0 0 0A, ^*S«r«l 0 0 0AO»3CCflEB!U 

fc. 

[0 0 8 2 ] 7*H/^H03«;7^P 
lSfflOtNTFTOV-^ • KU-f>««itt*^* 

hi03^vx^iir t y w*>£^*>&A£ic 

<t0. 2x 1 0 14 -5X l 0 16 cnr\ !f?^L<«2x 
10 l6 cm- l /ctl &AU nSTMMMl 0 4£J& 
20 fiSL/Co *©«, l/^H0 3tt»iShfe. 

[0 0 8 3 ] HfiltC, US/X h 1 0 5 U 7X £ 
P3*flH»t, PTFT©V-X • KW>«*«!:&4 

^M05^^ar, pg©^«fHtt£JfttE 

Affi*fflc»r, 2x i o ,4 -5x i o"cr\ Wiu 
<li2xio 15 cm- l /ctl *tt**2»Al/fc. COJ: 
^CCLT, 09 (B) £f#fco 
[0 08 4] *<Df8, &JRBI1 0 2±K, JP2 5 0-3 
30 OOnm, Wift 1 0 0 nmOMttgXtMl 0 7 

XeC 1 x*^vu-tf-S:ffli>r. y-X-Kl/-f> 

W-3dn30mJ/cra J T, JW^#»BM"S«: 
«2 2 0m J /cm 2 aWjfiWifti. **n*»6 
2 2 0m J /cm 2 H±©x*;l/^-S:JH»-r4i. H 

5 0mJ/cm 2 ■C**©ilC>fflO*ffftofca i 2 3 
OmJ/cm 2 rJSSftifcCtt^ft:, 2 6i£, U-lf 

[0 08 5 ] y* hvX^P3iC^oT, r-f 

y>Ftt©NTFT««l 1 1 4PTFT««1 12* 
JBSEUfc. C©±«cKfkaj|Wl 0 8*y-< HiWIi 
LT500-2 OOOAW^ttl 0 0 0 kOW $ CC»JiS 

50 h y-jA^^XDB^ft^S-ifr^ctl^ 



(10) 

17 

[0 0 8 6 3 C<DSL C©±fflJ{cy>#1^5xitf l cm 

P4«CT^*-->yi/TH9(D) *»fc. NTFTffl 
hmSl 0 9, PTFTffl(Dy^ bm&l 10* 

U>K-^B3R«:0. 2 /2m, *©±CC* U 
0. 3wmO«3«:^JSSl/3t. 

[0087] *fc. h 4 i/cr^s io 

(ai) tm^tMS* ch£m4<oy* h vX£P4CC 
(Day *tz KKjStM4»cJB(S-r£ 

[0088] *<-rst. 4oo - cw±«c-r^r©xg 

rfiS«:ft]*.£C4#ft< C/TFT£ft£C4#r* 

toa>r38ufc^u-fexr*s4t»is. 

[0 0 8 9 ] M9 (E) K*rt,»T. IHWUIMl 1 3* 
«B Lfc* * *»c <fc 9 Kf tSJHWW&dt 4 0 r If o 
fco C©«fIS**©»fiSttLPCVDffi. *CVD 
SECVDMi^WOo ffl*K0. 2-0. 
Sumom J(C«U I5©7^ hv*>?p 

5*fflt>T^JB©&l 17*J&£l/fc. $6 

&c\ cft*>£i*ccrju 5-^*0. 3um©/s*icx 

»;-Kl 1 6*5itf3>**h 1 14. 115*fHRl/ 30 

fca, «ffi*wbsw««Hg 1 19, w*«»36tt# 
y-f 5 Kwn*ttHi$ttu «a<o«s^*tf*»7© 
7* hvx^p7&crtf-o/c 0 5 6cc. cfte>£f*cti 

TO U>^$AM{b») £0. lwmOJ!*^-; 
*ttiCj:0JBJiSL»8©7* h^a*P8*fflC>TiljJR 
«S1 1 84JK)iKlyte. COITOttSiS^l 5 0*07 
ABU 2 0 0-4 0 0 o CC0^^/c«^m*cDT^"- 

[ 0 0 9 0 ] ft hfttcT F TOWUSttWtBP TF T 
r»«lKtt3 5 (cm' As) . Vth«-5. 9 (V) 40 
NTFTr»ttaB:9 0 <crf/Vs) , VthfcU. 8 

[0091] ±E©«a*fficc{ieorfia!i3tifc«a* 

S06^iBffl©-*©afi*#5C4^ffl*te. ffc^CD 

««©f»!*ft»*lttiM i 4raor**©r*8TS. 

ifr^-©S«4»x©£«icj:^T. 
ilff#. «&K**«T*PCB*«ttU ttflfCCflX 



*$BB¥6- 1 2 3 8 7 3 
18 

/Co .86*OCRT#S:o^Utf41t^r. ¥ffiJBtt©SS 
■4a->fctea&cc, S«te«ffl*5C4fctti*SJ:5<c 
fto/c e C©«Bf"Ue©|&ffittBll . H2CC^L/<:*> 
<D4. ^WCC(^^if^^ B B B li^^Efl»n-r^C4(C 

[0092] 

*»«r«. ffi*©7*ny^©RH 

4bri»a. *ojas4ur, gd^tf 64 0x400 k 

5 0 0 0a©TFT-r^T©»tt*tt6 
-3*jfe<f«W-*C4tt, #SKCE*«:WU SIXffKC 
ttft&tt. *S0**»rS4. 1 6IBHIi^Hlf4 

^ftftfl^£tt];i£ C 44 < l$^tcr^^;u»o^r 
HHa^-r £ 1 4 CC <£ 0 , 256 B88a^tt±<DBH£ 
5WpJ«4aote. 3E£ft^*Ji>^ras©"C. T 
FT©1*tt«6o*K:j:SHBI(D««Stt±< ft < ft 

tt«6^#©^ft^TFT%f#5/c«>CCffi«>r*a»P^ 
Sfro/cOCCjtfU *^iC<tot, TFT©£39# 
3«£raH4 3htt<ftofcfc«>. fffi£8©$30tt 

[00931 «*«640x400 K*h©256. 0 
00*fl<DTFT£300 m m A (CfAS L fcMSftU^ 

mmc*tLMi$<DT -t v mummm^ztf sterns. 

TFT©tttttf&o*>Wfe± 1 O^ffffirSfcftCC. 1 
6BHS^IEIf"C*o/c. U^Lft^6, *£9J&cj: 

tt«6-3*OMi**W«:<C»fc»«C, 2 5 6R»&t; 

*r?ittcctt*)*7-«7n'rttaA4 i 6. 111,2 
1 6e©^»r*oii»fteBo«fiS3WiMr*rc> 

1 6H«rttHII*»rs. *«W(c<fc5»aii*«:j: 
fto/c 0 

[0 094] *»»©§m«-Ctt. y'J^>»fcT 
FTi^fctCttWiftlitfcJW. yjUvr.«5A*fflt»/cT 
FTtB»Cf6fflr*4. 4<(C, #^ H B a yjUv^^A 
©«^«!1S«3 6 0 0 cm 2 /Vs. *-iU»»Rtt 

1 8 00 cm 2 /V s 4, **sa^y3>©ffl (S^ 

Sftgr 1 3 5 0 cm 2 /Vs. *-;b8aWt-C4 80 c 

m 2 /vs) ©»tt*±ilori»*fc*. xaib^fi 



(11) 

19 

1>TI>S. *fc. fS&SK©RKD8E*E£*#>hii < . L 
/Jot, HSK. £*SilJ£6$tffct§£«:B**&*S 

[0095] *»W©S«IL«*liiW"r*fc«>K. 



1 2 3 8 7 3 



20 



[m \ ) 

[02] 
[03] 
[04] 
[05] 
[06] 
[07] 
1". 

[08] 
[09] 



] 

**WCj:S-7 h 'J i>x«i)$©pil£^f . 

jUS««l«:<fciTFT©^P-feX4^-r. 
Hfctfflcc J: 4* 9 - y a )i> $ -©111*5* 

mi&tMc <tsT f T©^'D-fe^4^-r„ 

HJSfflK £ 4 T F T <DVa -fe X 



[03] 



[08] 



AS 




(A) 



TN«B, T=3m» ic* 



nTFT 
A-A'BB 



pTFT 
B-B'H 




(12) 
l®\ ) 



^¥6- 1 2 3 87 3 



A 
B 
C 
D 



h n n d a 



V (D„ ) 



V (D. ) 



V (Y. ) 

V (X, ) 

V (X. ) 

V (X,*,) 

V (Xo») 




• i 

4 



a; 



(13) 



t#PU¥6- 1 2 3 8 7 3 



V (Y, ) 



V (Yn ) 



V (Y.m) 



V (X, ) 

V (X. ) 

V (X„,,) 

V (X,..) 

V(Z„. . ) 
V(Z„. .<■) 

V(Z..,.. ) 



V(Z.»i. 

m* 1 ) 



im2) 

h i j 



2 5 6 



I ^ I I I I I I I I 1 I 1 

12 3 n I 400 n n41 n n+1 n n+1 n n+1 n n+1 

ffnmJL....QL.QL..nL..OL..QL 



QJUE DQ.JL....D 

..in.fl_....[L...d 



v <v...» LdD_.LQ.il.... 1....1....L....L 



+ 



rf— -+~4~4v--IV-4 




(14) 



fcHPPB- 1 2 3 8 7 3 



[04] 



JIN 

— X, j 

— x, 

b 




Yk* 1 

V lo. 1 


II 


X. 

< ► 

k 


LfT=i N 

z... 


H- T — 

Zl. t)4| 


X. 

) 


-9 


" T 

V,.*,.„ 6 

— b 


^ 

Z |4 1. f)+) 


V204 1. 0+ 1 

) 



Xn 

Y« Y.d 



(15) 



- 1 2 3 8 7 3 



[05] 




[07] 




(17) 



^53^6- 123 8 7 3 



(A) 



(B) 



(C) 




(D) 



IE) 



r— 



43 




[tlttJB] ¥(55^9^2 2B 
[^IHIE 1 ] 
[ffiiE****8£] 9UHF 
[JtiEtfftgSS] SffiOS#^^ 

[0 i ] a mw&mzin?. 
im2) wane* zmfim*m-§r. 
[03] #mn(c j: sKP^#tt©0d*^-r. 

[05] *J5S^«:J:S^cD¥ffi^ii^^r„ 



*5SWc J: £T F T©7'P £^T. 
SQfiWCCtiTFTO^n-b^*^. 



[06] 
[07] 
[08] 

[09] ^fllK:J:STFT0? , D-fe;*£^-f,, 
[010] Httt«(cJ:STFTO^n-bx*^-r. 
INHUME 2] 
[ffiEttttMKS] 0® 
[ttiEttft95«] ±0 

[SSErtg] 



(18) 



1 23 87 3 



A 
B 
C 
D 



n 



V (D- ) 



V (D- ) 



V (Y. ) 

V (X, ) 

V (X. ) 

V (X. +l ) 

V (X«o.) 



C a ) 




2 5 6® 



n n + 1 



n n n n n 




m mm mm 



i | 4 0 0 

Eli m\f 



^ 1 






i 


1 






• 

i 




i 


1 



(b) 



(19) 



ftRWB- 12 387 3 



[02] 



V (Y, 

V (Y_ 

V (Y_+, 

V (Y hi 

V (X, 

V (X. 

V (X.*, 

V (X«, 

V(Z„._ 

V (Z„. « 

V(Z.+,. 
V(Z.*,. 



1 h i j k 256 

I ^ I I I I 1 I 1 I 1 I 1 

12 3 n | 400 n n+1 o nil n n+1 d ntl n n+1 

im.JDQ.IL....Qi....Di....Di....Di....DL 



M.m. DQ....L....D 



m.in.iL....iL....ii.. l. 



) i ll I M-i -U u — 

i j : 

> LDQ_.ih.JL... j. 



+-4f— ■ 



) 



.) 



— %1 — %i — ^ — ^ — 

I lb Mi Hr 

; i J J j ; 

4+- 





t#B!¥6- 1 2 3 8 7 3 



[03] [05] 




TNttft> T-)»n ctDS& 



[mi] 

[16] 




(22) 



- 1 23 87 3 




(23) #B3¥6- 1 2387 3 



f#KW6- 1 2 3 8 7 3 

[»nE»] £6 OTIS 2 E# 

CHifB] ¥l£8^ (1996) lOflllB 

[&BI#-S|} ^§3^6-1 2 38 73 
[&MB] ¥f&6*£ ( 1 9 94) 5E6B 
[»Hft] fiWWFSF&«6- 1 2 3 9 

mm.&n) tmw-s-i 575 06 

C02F 1/133 550 
575 

1/136 500 
C09C 3/36 
[F I ] 

C02F 1/133 5 50 8708-2K 

575 8708-2K 

1/136 500 8708-2K 

C09C 3/36 9378-5C 



mm) ¥fi£7^3329B 

i^tmiE 1 ] 

{g~*7^ <!: . 

y-x, K w>©-:frfr<ijiF§afi-sfi££»c, ffefrflyjjgegjj 

Ooo, CtDfelK:, /■WXtefl* (T, -To ) feTFrfr 
SiEfcJ:iy:ft<P4>ft< ii2Q(DAVM|:, jjiftBN^f 

B$IST 2 frfrT, (T. <T, <T, ) aETttiWBflr^ 
HtCttfflfrfijffeEPttltty. COBK, KjKXfiff (T 

(11*12 ] 4>a<<bfeHMT, »6T, gragjj 



mbir>, C<D[y)(C, £jjl/*jfff (T, -T, ) feTF? 

7 • jtg»© i-?<cEiiftrrsa 

at. 

BfflIT» fr6T 3 (T, <T 2 <T 3 ) ^r«BiilBM^ 
[000 1] 

iLTW®h7>yx$ (felTTFTitO) £<gfflL 
[0 00 2] 



12 3 8 7 3 



«, C©tjf®?©g;£££*iJfflLr. 7t(Dgji7lcSSfc 
«f&SLS*#J®1'*C4r ON/OFF. T&to^WBi 

«fyF'*7f-o»«6. STN 
'^Xf 7 H^7f^7» ® B B B . &gmtt?£ a B B . 

rc>&„ 

[0003] wiiktmmmjEicftL-c. nmta&^tsa 

TNjSsKOii^CCB. SlOmsec, 
S T N®H©t§ ^ftBSt 10 0msec. ttRt&RJI 
©^tCIJilOOnsec. ^W*SI>B^'J7- 
&£©«£«:«» 1 0 m s e c r£>£. 
[0004] ® B B B £fUJBLfcmm^£Sg©5 ftrfc r> 

tf Xg©«»Wll**iSllr tt . Ti'f-f 4 L/"C 
Slffih7>y^$ (TFT) £fflt,>. TFTKttTtA 

7 T ^ifc«^isas!©^a«**fflt». i-p©h*k:p 

(,>tefe©-C*o/c. BP%. -JKJCBN^i-^Jl^TFT 
(NTFTitO) *H*CC«5>J«:ig|Sl/"C«,»i. -to 
r. vn;?*©fI#jii(C{f#«E J S:iifcU ^n^ti© 
Ai#«©ia3S[r*llBf{Cl9:»6hfcTFT{C55ttr*>6flr 
^EI«inSnSiTFT*iONtt«itt*C44fiJfflL 

rffiaiii«©ON/o f f fcfflSiJWMirr ife©r*o 

fc 0 c©J:5fc#£K<J:-3tH3B©M©£fcC&5C£ 

Wot. a:/h7Xh©**t>*ft««*¥i«*ji 

3IT &C4#rt£. 
[0005] 

[#6E##fcOJ:5 4-rSiSIi] 0*>Ofc#e>> c©«fc 

*. IOT&nt2ft£©*8iitttf. EPJjn§*i£liE©* 
* § K <fc o T£fc>S C 4 4#SC*Hfttt S *Tt (,> 

fc. CtlB. Wli, >J^^tfi©TFT©V-X • 
FW>«He. attKc*E*Mi2Sft*>e>ttiteU *© 

ofc. 

[0 00 6] LfrLMih. C©«fc5tt£ffi-Ctt. W*. 
«. T F TOWItt<>7 h 'J 9 XiEi^©^@tt©/c 

»a©*aiia©«EtRfftt«. ffi«&r*aiatt 

. *S4#3£©«E-CS»«c*2iitt3&«aft-r5fc 
©. Jt4x&%©jil>r&. 5fc8iattrtS§L<g&oT 
0 £ ^ C 4 o fc„ •?■©&©. HIStCBl 6PgP£ji 

-?i 2- 



[000 7] C©«£5CC|EIB^#§^Br**4l>5C 

■rs&©r£>£. 

[0008] 

[wa*i?*-J-s/ca>©*a] sr. ffiicw^ii 

*T*n^ftCC»-f £C4(<:J:or. -e©3fcjgj§1££ 
Afctt. «JMc«E©**>^Tl>S«fM*IW8W*C 4 

l/fc. 

[0009] Nitt, «aW<C*Stmr*5TN ( 7 
SI (a) CCfct^r. AT7j*S*iSJ:5&*gJI5 

*B.tiiLtc c C CT, /S;UX©SW« lmseciL 
fc. IS*flJKtt. A*i*6W5<. WT. B. C. D© 

ilr&ofc. c©c£«±< : ?ffl^f©c<fc*4. fc-tr 

ji^©±lE©TN?g H e B Mf4CCfc^r«. lms 
e c 4 1> -5 B#ffl«* J <9 K t)S < . ■€•© J: 5 &jSB$flgcc 
BTN&SBJSEU &<,»©■?**. Ucifi->X. 1>-T*l 
©i#£K 6X11 ttONWiiJBH-i C 4 B^pJttJtctt 

£*?irt*;fc„ 

[0010] *©ftj*«&J5BI{c-3t>rtt* ^«K*> 
*Htl>iS^. l/*l/W6, #369jA6tt. C©JE& 
or HWaJRj&rajIB-C** C 4 ^il>?c t fc©r 
*S. ffcb<3. iRft**l4^5lKl/tti>J:^ttJaiJtl|r» 

jumtc^X'X 4 *K'w*©«*warr s 
c 4 tc j: -3 r . tfia waw s § ^ * mmvzmt 

4Ci*». *SCC*H|8©1*«4-r5fc©-C*S. *I6 
WA6©W3S©te*. C©<t 5 tt*IBW4iSK*»Sfc 
©©M-jU^©^H3ttTN«?Bl©ti^(Cttl 0ms e cW 
T#£B-C* 5 C 4 *»to*> o te. 
[ooi i ] ccr. ^^;ux©js^4t^iS«iccot,^ 
r. *©.*ifi*9«K:-r*. rat>%. c©j»^{cb. 
8BR©y« a ^ ^mttfjicm&icwiuat *©r * c 

©«^©^";ux©ei^iB. l -?©.'fjux#%$ ot*> 
e> . ^©^ou^ jfife & i> $ r ©Ra©^© c 4 4 1, » -5 . 
Lfc*5or. /"5jux©aoiiojai«»©jJitt4<cs. * 

tc. ^JUXits4B. ^;UXAs^E«SSCC*SNFPfl©C4 
LtctfiX. Sl«ctel>r. PiJxBC©-'^^ 
yiJ©«^(C«. T^^-JUX©J^fl8r*"3. ri)^)^^m 
nth*. 

[0012] nWi%m,t. STNig B B B tctet,»r t. ® 
simtt?g B B B ^fct>r6. s/c. *y-7-?RS4>st>«^ 



4$R!¥6 - 1 2 3 8 7 3 



iOtJI^JWHo^xtttiticiccior, TOW 

TN»UKC*5l>TB. lOOmsecHT. 
BlOmse cJHT, iOtattttACCtel^riS 100/i 
secHT. ©**1/<B1 0/xs e cfiTF, ^'J7- 
«S*St>B#t®*S&ctetr>TBl Oms e cfcTF. 
0< Bl ms e c WT©Ji$©'WX£JJl]££ C 

[0013] BftB. r u b*3?©!H£T*B 1 fMBfc 3 0 

^ot 1 tt©»±E^«iK-r 6 B#r^ (J83 0nisec 
r*5o C©WflBB:AIH©B«:tt**i3«:feW jfr. 

x^ao r@ict>±*e>&<r>j m®?$>K), &m±b 

ti«wccB#±iB*itScift«gO'i'SC4«-c*«c 
t> 0 tbfr<> iiS©«H*»SCCtt. 11*©»jUBB 
g<r4> 1 0 0ms e c0±Iit?) C £Br*fcl>. 
[0014] #«B*«fl§ tr 2 5 6 BSKDPgnH^«: 
fcCSc^i-rtitf, T=3msec4Thtf, 
C©3ms ec©«ffl*. 4>&< £«> 2 5 6$MWL5 4 

rSJBT4f#g#*4. «B73ms ec/ 

256=1 1. 7/isec ©/WXtt©*E***fc* 

#»«tttt^S!WttMffir* 0,2 5 6 Pgf8£»4fc 

[00 15] UM> % I9B©B»^**jc&^«^«c 
B, ffi©HjRfc^atU«c»*a«&6ttCi 0 Hl£©!i#Jl 

0 n s e c £l>5ffi£^f4**3j<#>e>*i4. *Ct\ * 
KT. *©*WJ«-4. 

[0016] 04B*^^Jte-r4/c^CC^^ B B B 

^gg©r^^^^vh y**©iiB©W*5**". * 

«B"CB, r * * ^JRT-tt 1 0 0 n s e c feTF©JgB# 
■-CJ&ST 4 C i $ ti 4 ©-CWiSSbf^-T 4 ESS* 
ttfriMW*4. *©fc»CCttS£3fe©cfc9CCNTFT* 

sottPTFTfe'tm-f 7^>y**jc&5©r«ft 

<. H4CC^3ft4<fc5fcNTFT£PTFT£*««fl 

NXM©vhy*x©««r*Otefc©r*i3W. tt&S 
*3»SfcAtc. *©5%©n?Tm^Jj£fg©#*^L 
/c 0 Cti4FICt©«:±T3S£6«:jlW'rwaSS±ftfc© 

[0 0 1 7] H4fctt. 4o«F7>^77--y 

-» 



©y-*BY. *41>BY. ♦ . (feTF\ YJB<hMf*T 

©y>f hBX n 4>4l>BX n + , (fiTF. X«<h*gf*-r 

h©Fu^>B«fliHJRZ B . . . Z. . . ♦ , , 
z b + i . m v z n + i . m+i ecaa*3ftri>s. 8 

JBh9>^7r- • y-f MCbl»T, NTFT4 PTF 
TBJffftft©^ *©ffiBBA*i§tooT 
[00 18]*CC. C©J:^3&lslK*ffl^fcii^©@K 

©*f¥«i*Hi <b) *jioia2*ffl^rtt?B-r*. c 
©vhy**igigttHi (a) cc^3ft4<fc5&/<;i/;* 
tt©«EE*«fi-feiI/CcE|jai-rs <fc 5CClW¥T*siW#* 

4. ^ct, c©j:5&^ii/x*»ft-rafc«)ccx«*j 

J:VY*«:EianSti*«#«EE©«S«iai ( b ) (C^ 
to Plilt, 40 0x640©-7hy^X*#iS. 
[0019] Y«CCEfflUStiS®#B. WAttY. ^© 
tt£B, V (Y. ) r^sns**. CftB. HJWTra 
0iI3*iSOi*<t*0©^l/X©ntiK:. HB2 5 6A 
©;*;t/X (fcTF. U?>W*£l>5) A^*ht*50, 
S6CC-e©2 5 6ffl©1»-^<;b^©*tl*tiB. 40 0 
■©W*Aofc^^W*6«J«3tirc>4Ci#t> 
CCT\ 40 0£l>5«^Bvhy*X©fr8rC 

*s. uttfot, Y«Kcaansti4^Ju^©ft/NHfl[ 

BT=3ms e ciTtltt. 29nsecT&4„ 
[0 020] X38WCB. BSB8T/2 5 6©Rncc. 
a©v (X. ) % V (X. ) , V (X. + i ) , V (X 

* o o ) VmitiiJ:^ «t*HI>Sc< ifeliISC 
■TSrWX (fcTF, ■ M-;l/X<hl>5) t 

• jWXB. igBYJBtCBlWjnShi^'iUX©*/!^^- 
;uxJ:0tS6«cStiej»*J**. ISA. WJT©lHic 
B. SX«CCB. 2 5 6B^-f 5 • A'il/^WEPlnS 

[0 02 1 ] jlH©glB©«f!ft«:H2 CCS^C>T 

WH-r*. atr. ®i©-y-y^^x^n^n©YJS(c 

EPttl^n^o a<R©C4ftaS«6, cn6©*^^XB 
YjRcritcSttS. XSicB, ^c^/ci:^ 

ec, ^-r*-- 7 ^^x^sfflccx, . ^c«cx t tc>9 
x^x, ccEnJD$n/c<h^^#x4o cots, mmz 

, . , K«t»3tirc>*. r*f -/^JRTBONttBi 
*Lr, C©7^f-Y^3R^(C«S»S*irc»SY 

aB^^EiiaDsntettjR-c**©^, s^z, , b* 

^$n^ 0 ZLX. Y«©«E#*ottt&W«:/t-f# 
-7 •^;uxBW6ti4©"C. Ifin ( iS^Z, . , «cb 
Wf*WSti. «Ett«*«o. R«(c. Z, . . 4>Z 
> . o + i tZi . 400 i>. SStKSI4tc4. 
[0 0 2 2 ] C©<£ ^iCbr, 7 * /^UX^.BE 

Mceptin2*vcfl>£. x n ccEn*nshte»^«r#As. 

^ 4o(Oil^Z n . . . Z n . . ♦ , . 
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it, Y m fccfcO'Y. ♦ , lO^A'i^CnSlfe 

cto' (n + i ) »B«caa-rn«j:c>. Y n &y. + , 

fen#acctt^;bX3&i*S<D-C. iSSZ 0 . » . Z 

n . . + , BSEtts&tc&s. x Q ♦ , ec<-f 

• ^JUX#EPjfl£tt£ 0 Y a fcY. + , i> <n + 
1 ) #BlCtt^JU*#**0 , r\ CCDit^^U^Z 

[0 02 3] ^CC, H-CBSBSti-CC^^ I20f 
:/>W*#*fcfc©4TS. C<D4£, Y m kY B + , 
fcn#Sfc<fc# (n+1) #S£B'W;<#*ofc&6> 
3WWl#ft<ft6r, fcU:4^<DH*B?l*«* 
«Ett«*«tt1-S. JH (h - 1 ) Ol^^^U 

[0 0 2 4 ] &«c. Vf/WZifiitA,^ Hh©*^ 
Jl/*#*fcfc©4-rs. Hrtt«*iS*iBWSfc«)CCn 
#Bfc<fctf (n + 1 ) »aeW-O^Xtt**Lfc. C 
04 Y» &Y B + , in#BCCB>W*#*S<D 

-c\ p^z D . . , z a . . + , (MSKittiiR-r 

L^U Y m + , cc« (n+1) §a©^;UX#& 

fr^tcvv. mmz n + 1 . in tt«E««*«JBt»-r4fc 

©CD, Bi^Z 0 + i . . + i tt, TZTJ-Jm+OfA 
h #0 Nfctt o fcttfltr. ttSBfr 6©«E©tt*&#ttl> 
©T\ SA6ftTl>fcW#ttftiSti. «Ett!8B*K 

[0 02 5 ] 3 *i<Dtf:/^jl,X#*fcfc*fc 
tt. Y m O (n + 1 ) #B©^Vl/X<z>«E^-fe*nr*o 
fc©r. Z tt + , . . 0^«fcffittlWI*3tiS. «T. 

z Q . . , z„ . . + , ©^WttMbw-tti-eti, ^k> 

SC4K<£oT 4 S2CDV (Z) tt^TJ^CC. 

So 

[0 02 6 ] C©cfc9ft»^4«[)iE"rc4«:J:0. & 

jffl*ccjtotossE> w*©ti*si i ( a > © <£ ^ ccff se 
*^^-;i/^opj^wtt"Ctt< k fi-tiurB. t3^4* 

[0 02 7] RlgCC. HE* ^/<JbXrt«Cd* 
£SBfc^6&<. 0N/0FF**«#£*>3hfcia 



c*ui. «aoi/*i»fi«EttT"c*s^ «±r 

[002 8 ] «1©C 4^HttWagat3Brig»ftAS 

•^»Yi»(D^&< 4fe lQCcEPffilOoo, come. 
JUXjgfl (T, -To ) MTVbSJEte&vnV'ptK 
4fe2o©^';U*£. HjBgN^i>»Jl/gh7>>>X»4 

4, B3Pa1T 2 fr6T 3 (T, <T 2 <T 3 ) *T?B1t«B 

(T 3 -T 2 ) ttm^feJ:^W^<^^2o 

■»»j^h7>^x»(py>f hccEpap-rsag4, £W 
-r&c4*ft«4-rs. ^MgiL, 

[00 2 9] g/c B$Pb1Tq ^ 

^>T, *rfiF»-r5M^(S^IBY<ao^tc<<bfelo 
CcEPftlLoo, COPeBCC, Ajl^igjj (Ti -T 0 ) &L 

^CcEPflq-r^,jili4 t B$HT, ^^T 3 (T, <T 2 < 
T 3 ) ^rBmfl5Y^CCBf5I6ff^£Pft]^-r. C(DP a 1 
CC. /jjWXffij (T a ~T 2 ) ; 
iljUX^ !!HBX»(CEPflD-r&aS4. ^WT^C14^ 

[003 0] 

[XtkN 1 ] r*5g^ i j «*«rttH4K:5WJ: 

OTFT«. U-if-T^-;U^fflC^c^ H a a fj^4 L 
fc. COIol^^C^T^^^cDSS^CDiBg^iS^ 

[0 0 3 1 ] 06 (A) CCfc(,>T, EMtf7Z&L9W>M 
ffi-CScC^7 0 WA«»6 0 0'C<D«!Wsa«:if 

*&S#5*5 0±«C7jf* hn>RF (Wig^) 
7*ffi*fflt*r^n^*>yil5 l 4 urcDigftBI^M 

*1 0 0 0^3 0 0 0A<D«SCCffi«-rS. 
fr«WR 1 0 0%^ffl^. ^MSS 1 5 0 U ffi^4 0 
0-8 0 0W, E^?0. 5PaiUfc. hCC5 
^*teB^a^tWC>toMlgltB3 0 - 1 0 0 A 

[00 3 2 ] COitCgglt ^7XvC V DISfeKJ: >) 
2*ffi«l/3k. fiERfiKB2 5 0°C-3 5 0*C 

r 4b-c^ c\ *Hit0ijr*«3 2o # c4u. ^e^i/^> 

(S i H 4 ) ^rfflt^c. ^y^>7> (S i H 4 ) CCR6 
■J*. v^>^> (Si, H. )ifch';2/7>(Si, H 
8 ) 4fflC^fc«fcl^ Cti6*PCVD8»rtCC3Pa 
©E*riA0. 13. 5 6MHz©iiEaifiS**»nx 
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zf&muc. com. jshsw*«o. 02-0. 10 
w/cm 2 **asr*9. *iiteWrBO. 05 5W/ 

cm 2 ifflufc. £/c 4 */y7> <S i H« ) ©«■: 
B20SCCM&L. *©l*DfiSRaK«fi 1 2 0 A/ 
tVC&o/c. PTFTiNTFTi^Ur^t-;!/ 
K«E (V t h) *«B8H-«cW®rSfc», 
^*7>^tl xiO l5 -lxlO M cm' 3 

[0 03 3] *fcTFT®* + *)\ffi&tt£Z1£gM® 
BWCCttC©^5XvCVD3KWra<. 
KECVDtt**t»rtA< 1 «TK*©#fl5*1B««c 

41 x l 0" 5 Pa WTit. gtel&aiB*»-yy h 
iOT, 7;l^>K7kSR*2 0^8 0%fiALfc»H£t 

fc c fi»aa» 1 5 0 -C. ftififtB 13. 56MHz. 
^^ffi*tt40 0^800W, E#B0. 5Pa"C 
£>o/c 0 

[0034] mEMtmvnmtzms* *snftsg<£ 

9fc 1 0 0-2 0 0°Cffit>4 5 0-5 5 0°C V Witf5 
3 0'C-C^7> (S i 2 H 6 ) ifcBh 'Jv^> (S 
i 3 H 8 ) *CVD8»cgM&0TffiKLfc. SJt^rt 
BE*B3 0~3 0 0 PaiUc. itflRilfitt 5 0 2 5 
0A/ftX$>*?tc. PTFT4NTFTt©XU^i/* 
KWE ( V t h ) 4«BSia-*C(WfBir4fca). * 

•5**y#7>tffic»r uio 1 5 -ixio' 8 c 
[0035] ctisosttfcjcorjp/astifcwii*. 

Bffl»<5xio 21 cm* 3 «TC*4C£jWff*b 
i> e ISfi{t*»fi3 »*«K*7 x i o 
19 cm' 3 61T, »*U<B1 xi 0 1 9 cm" 3 & 

htc j: o *?««© y or u * 9 fc». 

C©iiffi4j«RUc. C<DWRaK*J*l»<b, *S^t^ 
if CC < < . U—tf-T^-Jl/aK*il!<*^«U— tf- 
7i-iU»IB*a<l/tttftlH:tt6ttl». **«4X1 
0 2 0 cm- 3 t*l SR4 X 1 0 2 2 cm" 3 il 

[003 6 ] J/c. y-X. FW>fC>ttorJ:9*8B 
fbt««S**fc«>. 7 x l 0 ' 9 cm" 3 

ITFs ffiK^lxiO' 9 cm" 3 fctT±U £2 
-fe^flteSf* T FTO^t *;U^««i*©#K:K*«: -f 
*>&A&KJ: 05xio 20 -5xio 2, cm- 3 

r X«aS©a*IB* 500-5000 A, *HttS^ 

r«i 0 0 oAvmztef&mLtc. 

[0 03 7 ] *©«. 06 (B) £7jVf<fc5Ct\ 7* h 
l/^X h 5 3^-7X^7 P 1 £m^XV-Z ' FU-f 
«©#PB?LLfc'<*->£^liSLfc. -e©_tCC> 
7C V D &CC <fc 0 n £>©r£ffll i ft *g£0l 5 4 £ftS? 

-IS 



L/c. $Jg&gB2 5 O'C-3 SO'CtfcC^, #|g 
JfcBTCB3 2 0*C£U *Si/7l< (S i H< ) <t*y 
->7>^Xfi!)7*X7-f> (PH 3 ) 3%i£K©4>© 
£ffll>/c 0 Cti6£PCVDgSrt5Pa©E#rtCig 
AU 13. 5 6MHzOJfSJa««*«r»AraML 

/Co com. nm&mMto. 05-0. 2ow/ C m 

2 *J06«rttO. 1 20W/cm 2 4 

fflt>/c 0 

[0 0 3 8 ] C©35Ftt(Cj:orU3lLb*otenSSi«JI 
©Jt*«*B2xi 0" 1 CQcm" 1 ) gfitetto 
fc. flTOB50A£l,fc. WJ7^7S^ 
r. U5>Xh5 3*»*U V-X- FW>««5 
5, 5 6^Ml/c e n«©^a-feX*fl!l»T. pSCE) 
SSttiiMUco *©Rt©2»A#XB, *y*>7> 

(SiH* ) i*y5/7>^x©j;#7> (B 

2 He ) 5Xillt©fe©*JBtf»fc. Cft6£PCVDS 
^C4Pa©E#:CigAU 13. 5 6MHZOKH 

8Wi**tniir«iiufc. cols. MtttftBo. 0 
5-0. 2ow/cm 2 tfjssr**). *H*fiWrB 

0. 12 0W/cm 2 *flat>fc. C<D*ffiCC<totffl* 
±#-?/c p SS*HOtt««*B 5 x 1 0 " 2 C Q c m 
" 1 ) flS<tfro/c 0 BI«B5 0Ail/fc. (me 
(C) ) 

[0 0 3 9] *©aNffi««il§lttCC U 7 h 

i»r. y-x- fu-t>««5 9. 6 0£ffjj&L/c o * 

0». vx*P3*m>TliJRfij5 2 *x 

U N* + *ibW«h7>yx*«7-f5>K««6 

3iP7 c + *JUS»lih^>^X^ffl7Y7>K^6 

[0 04 0 ] *©»XeC lx*S^U— !f-*J§C> 
t, V-X • KU-f > • * + *iHWtf*U — !f-7x- 

•?fc„ C©B$©U~1f-x*;U**-B. BHBx*;l^- 
^130mJ/cm 2 t HW^»3&J»»-rS«CB2 2 
OmJ/cm 2 #iftg<fc&5. OfrU *»W>62 2 0 
mJ/cm 2 ^©x+iU^-iJHH-rSi, ®*CC^ 

S. *©fc»Kfix*;U^r«tn«:*j|S«riil>lHLfc 
»«C«1B3-&S£**J*S. *!8fe«rB»tBl 50m 
J /cm 2 r*JR©ilC>au**5Cttofc«, 2 3 0m 
J /cm 2 rtt»fk**5Caofc. (06 (D) ) 
[0 04 1] C©±K»ffcffiRH4*V HftHBiOr 
5 0 0-2 0 0 0 A«*B 1 0 0 0 A©« SCCJfJfiJEO 

fc fl ctiB^ov*>yii4ur©Miba*ii©fW![4 

PHfcfrilfc. C©RW*CC*3R*^a8Sab, tb 

a -r * >©@£{t£ $ -ttr i><=fcc> 0 
[0 04 2 ] c©fg. c©±HJccy>an -5X 1 o 

2 1 cm- 3 cpm&tcAitcmmmi tcacomsmt 

^l(C*V^f> (Mo) . ^>^Xf> (W) , M 
oS i 2 S/cBWS i 2 <h©£»«*ff5J$0fc. C^i^: 
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(E)*»fc. NTFTffloy-f h«66 6. PTFT 
ffl©*^ h«ffi6 7*Jfo£Lfc. m«^ + *JUg7/i 
m. ¥4 VmmtbX »;> K-"^SaR*0. 2*zm. 
©±(C*y :/r>£0. 3 m©jygK3gfigUfc, (H 

6 (E) ) 

[0 04 3] *fc. y-haffitt^iLTTJl/Sr.'JA 
(A 1 ) £fflt>fc«£, CtiZmACDV* hvx£6 9 
KT'<*-->*St *©*ffl*HMSWHfc'rSC£r. 

Ofij** 6 5 6 K T F T©#tt£±tf £ C <fc **T * S. 
[0 04 4] fr<?2>±, 4 0 0°C«±CC-r^T(Z)Xli 
-Cfi8£J]D*SC£#fc< C/TFT£fE£C4#?# 

a. ^©fc&, st£tt*44LT. 

[0045] B7 (a) Kfcor. nnifiitft6 8«Rir 

o/co C©IMUaai©»rtBLPCVDfe *CVD 
tt. *ECVDffi«rffll»rfcJ:C». ffllAtfO. 2-0. 
6MmOif SKJ&au *©BL !&5<D:7* hvx^p 
5*J§C»r«BH©*7 9*»«Lfc. *©1*. 3 6 
CC, C*l6±»k:r^5-">^«:0. 3/im©«#«:x 

y- F74*5j:tf:3>** h7 3, 7 5gfE»t/fc (B 

7 (B) ) St «ffi«r¥«{fcfflW«Mfll7 7m«a* 

l<Dy* HvX^P7Ccr feC/j ^/c 0 (H7 (C) ) 

[0 04 6] 3 Cft*>£f*lC I TO U>v^A 
KftH) *0. 1 umOmWCX^v Bf&b 
m8<Dy* h-7X*P8*fflt>-CH*WS7 1*^1/ 
fc c CCD I TOttM^l SO'CTlSISU 2 0 0-4 
0 0 -C<DK3R* fctt*S*©T~-Jl/K: <fc 0 JSEStUfc. 

(H7 (D) ) W6tlfcT F T0Diftn&ttttB P T F 
Tr£»K«4 0 (cm 2 /Vs), Vt htt-5. 9 

(V) X\ NTFTr^SbS5i8 0(cmWs), 
V t h«5. 0 (V) -Cfo^tc. 

[0 04 7 ] ±E©*tt36F^ttorfW8*ifc«UI« 
«3t^lEfflO-*©SR«:»aci^a*fc. CCD® 
ii$CT£a©*&9©Ea Ott-?" £0 5 tc ^ o -a > S o 

>^X2 4*£l©m#193 4ffl2©g^il4©4©£ 
^SUCCKtf 6*irt^S. C(Di^4C/TFT*fflC^c 

IdSOig-f C4JCJ:9, 6 40 X48 0. 128 0x9 
6 0 4C^/c^l]^CD^ H B B a^^4^^ Cim 
£. *j|35e«lra 1920X4004 Lfc 0 CO&CC L 
xm 1 ©8*S£f#/c 0 



[004 8] fb^omiRoirnnm^ssicnkr. a? 

$8§£Xt:>ri-- h&£fflt>T 1 am©«#«affl»U 
Sr9<D7* h7X^P9*fflOt7'77^^ h^-<7'8 
l*f¥»Lfco (H8 (A) ) ^Oft. *&a»4«I£ 

ft7-f^#-8 3*fHR0fc. (08 (B) > 
[0 0 4 9 ] mmtCbX-7Z?P 1 1 . P12£$ffl 
U iftfe7^;U^-8 5*jJ:0*Wfe7^;U^-8 6«r^ 
«l,fc. Ch6©f¥«**^-f^*-«3 5 0-C(cra 
JR*-C6 0«©JWl**ca:ote. (H8 (C) ) *© 
ft. WOXt^-F^fflCit, U^'J>yiB8 9 

*aw#y-f 5 Ktffl^rwftufc. (H8 (d) ) 

[0 0 5 0 ] *©». C*l6£(*fCI TO <-r>2/»- 
A«ft«) 40. 1 wm©»*CC^/N'y*ffi(c<fcO»« 
LSH5©:7* h vx^P 1 3*JB(r»T«iM«9 0 4JB 
fiSL/Cc C©I TOtfgS-l 5 O'CCfiSKU 20 0 

- 3 o o 'c©bbr & tt «*m*© r ~ - )i cc o js«£ 

lf?2<D«g£f#/c 0 (H8 (E) ) 
[0 0 5 1 ] fWHSfiiCC, *7-te? hffi*JBl>T. # 

*KT3 5 O'C 1 ^Btt* fcCtt «>fc, *©«, &*D 
[005 2 ] *©«, BUI2^-©8«<!:®z:©SgCC <fc 

ttaawiccrasi/fc. ais±©y- kcctab»k© 

Chi»B««*3*EIBLfca»RfflB»B k r 

iLtsaaES-ttfc. S£*©CRT*S:©^Ubr4it^ 
r, ^Fffi}Ktt©Kai36co/c/c«>K:, lS^ccg:g-r^c 
it>ffi*5J:5«:ttr>te. C©^ H s a r ^^©ttf'PttH 

[0 0 5 3 ] riafc«2j *I6J6«-Ctt. *tftW>^ 

*-77Hf>y-t(wu, **w*Httofc©r»w 

4tox.^ 0 *Hj5SW-C«, BR«#3 8 7 X 1 2 8©^ 
^CCLT, (Sfi^o-feX(cJ:aW»»aTFT4»^fc 

Wlr^ffl-r &«MlnM©S«Lb©r ^ r ^ ^*f© 
I2g©^4@5^^L05©A-A' Wrffifc«fcl>'B- 
B' Ka*mrfHH^o-fextH£K:!S<. 
[0 054] H£ (A) tctec^r. 3cffi«c. 7 0 0*CW 
T. Wx«»6 0 0 - C©j»ffiIi(CiSxf#-5^X5 0± 
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v * y vm t b xomtimm* 1000-3000A 

»> fSKSgl 5U a#J4 0 0-8 0 0W, E^O. 

^tammmtz 0-1 ooa/ot*o/c 0 

[005 5] C<D±lzmmm*LPCVD <«E»tB) 

fc 0 sEEmta^rff^ts^, s a H B {tfig<tD&i 0 

0-2 0 0'C{£l>4 5 0-5 5 OU 0l*.tf5 3 0 # CT? 
t>i/v> (S i « He ) S!fclJh^>7> (S i 
a Ha ) *CVD«B«cfl«&brfiBHl/fc. SJS^rtE 
^B30^30 0 Patl/te. J$JiiIS« 5 0 - 2 5 0 
k/ftXfo^ic* PTFTiNTFTiOXl/r>a* 
-Jt> KSE (Vth) {Cgil3S|sI-«iJiaJT^/c^, 
JRt^#7>*ffll»r lxio 1 5 -1 x l o 1 8 cm 

[0056] ^A'.^grfcci^a^ x^^jrmr© 

WE^rlxiO" 5 PaBTtl. #*SBg***-y 
7^>tC*3R4 2 0-^8 0%jgAUfc# 

il/fc fiEBSSttl 50"C. S«»ttl3. 56MH 
z k ^7{rHJAli4 00-8 0 0W l E*«0. 5P 

[0 05 7] 77X7CV Dffifcj:0a*l!*ft«'rs 
Sgtefflx«3 0 0°CiU *yS/7> (S i H 

4 ) £/di:>>7> (S i 2 H 6 ) Srfflt^fc. cn^ 
PCVDgMrtKSAU 13. b8MHz(Dmmm.m 

t}*mz-xfmuc 9 ±Mttmc£^x. m7 7 x 

«38©S3RB*5 0 0-5 00 0A, »{il 5 00A 
©«Secft»©f£, 4 5 0-7 0 0 # C©Sfi{C-C12- 

*»H«Tccr 6 o om>sgr&J#bfc 0 

[0 05 8] M9_ (A) Ct*$l>r. Ji5RR*3n ©7 * 
bvzttbfcxy* l-x^>^iU NTFTffl© 
(Ml 3 (* + *;i/rti20 *zm) £0IicDA-A' Brffi 
Mtc, P T F TfflCDFlt$2 2 £ B - B ' MfifflKcftltU 

fc. c<D±icmitm%mn t << tmmmt lx 5 0 0- 
2oooawa«i oooAo/ssccjgiaote. cn« 

><Dmm{t*$*exi>£<<\ 

[0 05 9] COfl CCD±ffJj(C »j 1 - 5 X 1 0 

21 cm- 3 <D&mc\~> tcmmmt it\t c ommm t 

*<D±X.**}7fs (Mo) . £>£'Xf> (W) , M 

05 \ 2 *fc«WS i, t(D&mmZBJ&Ltc 0 C*i£ 
^2(D7 * hvx£<2KCT^£-~>^LTia9 (B) 
*»fc. NTFTffloy-f HBffi9 k PTFTffl©y-f 
h»ffi2 1 *fl?J3cl/fc. #Httffltcr«. NTFTffl^ 
+ *;Ugttl 0 Mm. PTFTfflft*^Stt7^m, 

hSffiibry>K-P7i3R«:0. 2 am, -£©_L 

-ffi 7- 



[0 0 6 0 ] H9i (C) CCtoC^-C, PTFTfflCDV-* 
1 8 KU-f >2 0«C*fU *^*€rl - 5 x 1 0 1 5 c 
m" 2 ©K-X«r-f*>ffiAffitCj:D»J!ini/fc. £<C 
H9 (D) <7)iD<, 7^b^h61^7^F7^^ 
Q^tMl/c. NTFTfflOV-^10, KW 
>12ilt'J>^l-5xiO' 5 cm -2 CDK-X 

-r * > a Affile xvmtobtc. 
[0 0 6 i] y-hWBtftiorT^s^^A 

(A 1 ) £JBl>fct|£. Cn^m207^ h"7X>7©(C 

C£#ffl*Sfc«>, *U*S/**-Jl/F«EflD 

[0 06 2 ] 6 0 0 *CCcr 10-50 BSRBBO'iJD 

J»T--iU*fcCttofc. NTFTOV-^ 1 0, KU 
«T>12, PTFT©7-^18, KU-f>20*^tt 

«?*«ttfbbrp + . n + torfWLfc. *fc*v F 

•fe^r5-/>*aT?*0&*6fc. 7 0 0 # C«± 

«c-r^r<Dxarfiffi*ttiis c ±#&<c/tft* 

[0 06 3 ] *«(S«-CBlftT--^ttia9. (A) . 

(D) -C21|:bCfcofc. L*LH£ (A) <DT~-)l 

(E) «c*5C»r. Hfflffi»6 5^HufaL/cX^-7^ffi 

JRBO*«E«LPCVDffi, ^tCVDS. ^ECVDa 
tfflC»rtJ:l*. m«0, 2-0. 6/im©JI3CC^ 

«BfiSl/fc. $6cc, H9_(F) «ca^r*n< 

ni/fcft, *B«r¥a^fflw«»ai6 9m«a*tt# 

[0 064] 2o©TFT*ffl»SSfllfiEib. fro*® 

thttjfeB-rSfcfe. jrffitcj:0 I TO ( >v 

a.— A • xXBrttJH!) ^ff^0/c o -e4n^7^ 
©CCd:0x ^>^b, *S1 7Sr«SE3-ttfc. C<D I 
TOBMS-1 5 0"CrrtilL m 2 0 0-4 0 0-CcZ)^ 

(CLTNTFTiPTFT2 2 7 
£*0-#5;*S«5O±lcf¥8Lfc. (^9_(G)) 



#PSJ¥6- 123 87 3 



nhtifci f T©mmw^#ttw p t ¥Tx-mhm* 2 

0 (cmVVs), Vt htt-5. 9 (V) T, NT 
FTr-^S)jg«4 0 (cm 2 /V s ) . V t h«5. 0 
(V) ?£>ofc„ 

[0 06 5] ±E©»ft#ffiKtE->T«a*WI!©-2r 

©s«*fftii,fc. c©«ns*^©m@??©i2i:© 

fiB-£0 5tOnLTt>6„ C©<fc5ftC/TFT£ffll-> 

2000ASlL/fcSS±(c. *>li9 

*) I TO • XX&ftK) SrJ^EEL/fc. C 

©I TOiJgiS-l 5 O'C-Cf&iai,. 2 0 0~400*C 

[0 06 6] mifeSlg_hi£. *7t^S»t, * 
*«:r 3 5 O'C l ffigfefr& fecft -jfc. *©8L 

[ o o 6 7 ] *©». gijism-©SS4^z:©sscc <t 

tt«#a«:rHSl//c. *«±© - F»*©tr y 
4 6 jim^fSttittfc*. COG££ffl(,vtJ$i££fccft 

#*^©ffi^7^9AttJBg-C8i&U I C^-^-iS 

ncc-ca«t>-cij&rs^*ffli>Au *©«. *■»<:<■ 
[0068] uttft i tmmi<mmMMrm.K.& o 

C©„?JiaUn£g© 1 2 8Pg!Ba^#DJf£T-&£Ci£ 
fitt2 Wc„ 0U« 3 8 4 X 1 2 8 F -j F©4 9 . 152 
ffl©TFT£5 Omroft ( 3 0 0 mmfliii>f> 3 6ft 

7^oyW«tBWI»***CttoA:**. TFT©fttt 

«e>o^^± i o%»s-r^fc*(c i 6Pgm*n*i 

Sa5***$C&r>fcig£. TFT**-©«tt«:6-3*© 
H2»4*W«C< l>fc»{C. 1 2 8»W«w*r?lBfiKft 
9#7-Sl7jVr«2, 097, 1 52fe©^-C*9St 

*Me ©B©*5*ag(3i-c * r i > * . 
[ o o 6 9 ] r u !*flt©ttft y 7 h zwtms. n*. 

7c©«#> s. e«s©&^{cisi,> 

jbnfe feCft fe 5 i OfcHte. 1 6 P§ISTi3:fflit£g 

L. cft6©»0fcB*©**Kttftia>4t». 
J:SPgi@^mfCj:or. Cft6©»M&eH©8{l:«rtt 

[0070] r^is^3j ** 0 t«-c«H4K^-r<t 



Hf«rfP«0A:©-C. *©gMB* feCtt 9. Sfc*©R 
©TFTtt. U— !f-ri-A*ffll>/c*ISfti«4 L 
fc. HTttt, T F T»»©ffWj5Facco(,>ria 1 0 CC 

[0 0 7 1 ] 121 0 (A) (Cfe(,>T. E3t#5*fcW© 
Wffi-C&l* 7 0 0 *CWT. 01* lift 6 0 0 -CCgiMgJC 
MZ.'&Z>t!7Z 1 0 0±K-7^^ hD>RF (iKJIig) 

z>*?it&'tmi.>xyav*i>9iai o 1 iur©Btft 

00 0^3 00 0A©«$(cftS!i-fS. 7*n 

i o o %%m%> mm& 1 5 -c. mt> 

400-8 00W, E*0-. 5PaiLfc. 

icE%£tctemmM,mmzm^tci&mmmt3o-~i 0. 

[00 72] C©±KS*H^77X-7CVDS(CJ;I9 

fi^jg 1 0 2 at m l tc. imamt 250-0-350 

(SiH, ) 4ffl(,»te. *^7> (S i H. ) CCR6 
■j*. 5*5/5 > ( S i 2 H. ) h f7> (S i , H 
8 ) im^Xixk^. Cti<E>£PCVDgSF*3{C3 Pa 
©E^TifAL. 13. SeMHzCSMliSm^^ttlx. 
Xf&mbtc. 

[0073] com, i&m&nMto. 02-0. 10 

W/cm* *ijg^-C*>3. *H)5g0a-C«O. 0 5 5W/ 
cm 2 £fflt,>>t. $/c. *^>7> (SiH* ) ©^ffi 
«2 0SCCMil/. -€-©B#©fiSKjie{J$5) 1 2 0 A/ 
fttN&ofc,, PTFTiNTFTiC^l/-^^*-^ 
F^E (V t h) £WVim-lCffl'fflTZ>tcl£>> 
istfvyim^X 1X10 IS ~1X10' ' cm" 1 
<D&g.tLXf&m'PicmmLXi>£i.>. ttcTF t<d? 
+ * i\<mm t ft •2>Ii^H©^«CCtJ CC77X7CVD 

[00 74] ^^'-y ^ar- fec^ ^a^. X^"?$b«© 
WE^rl x l o - 5 Pa«Til, 
f hil/T. T-iUn'XOk*^ 0~8 0%«lAt/c^ 
Hmr*JC4o/c. 0Hx«T;l/n>2 0%. *^8 0% 
iWc. fiSMulS«l 5 O'C. 3. 5 6MH 

z. XA,^(J400-800W. E^l«0. 5P 
&X$>->tt. 

[007 5] «EE«fflffi-CJB«rS»^. tiAfbaUCJ: 
0^1 0 0-2 0 0*C(gl»4 5 0-5 5 0 , C. 0fl*t*5 
3 0*CT?y->7> ( S i 2 He ) Sfcttf- -;->7> (S 

i, H 8 ) 4CVD*B«:et|&LrfiSgtLfc. SlGPrt 
E*«3 0-3 00 Pa40fc 0 fiKISjiglJ5 0-2 5 
0A/7>-C**ofc 0 PTFTiNTFTiOXUr>a 
*-Jl/ KmE ( V t h ) 4«WBI-(ClWWrSteft. * 
VMZi/tfyl/Zm^X lxio 1 1 -lxio 1 4 c 

m- 3 omBLtoxmm'p^mvxtJ:^. 

[007 6] CtUbVUmiCtl-oXBfS.SfttcVimtt. 



1#H¥6- 1 2 3 8 7 3 



K3R^5xi0 21 cm" 3 «Tt*5C£#»ib 
t>. ^B B 0 ft€:S3g$#S/c^C{J, »3R«K*7 x 1 0 
1 8 cm" 3 feTF. ffJKttlxiO 1 9 cm- 3 H 

7x--jmjiib**< l/fttftittft6ftt». *f[J4x i 

0 2 0 cm" 3 Vk*), 1^4x l o 2 2 cm" 3 tL 

[0077] *fc. v-x, KiW>K:*tLT«fc!)iSB 
<fc*lftS31*5fc«>. i£*?SS£7x l o 1 8 cm" 3 
HT, ^K^lxlO 19 cm' 3 WTiU fcf* 
■b/mWJI" ST F TOf- + ^HM»^(cifi 
*>ttAftlCJ:fJ5x 1 0 2 0 -5 x 1 0 2 ' cm" 3 

^7 7 ^iOiiK500-5 0 00A 4 *HJgWI 

r«i o o oAom 2ic&mLtc 0 
[0078] 7*H/^no3t7«p 

1 *ffll>tNTFT©V-^ • FW>6Wi&£^£ 
««0*M?Ll//c^^->*»JlSLfc. -£l/T, U5/X 



ct 5 ), 2 x l 0 1 



-5X10 



c m 



«2xio ie cm" 2 ftftf. &AU n97KWH4l 
1 0 4«ffil/c tt (131 0 (A) ) ^oa. UyX h 

1 0 3««n/c o 

[0 07 9 ] |§)ttCC k U^X h 1 0 5 tSM&U £ 
P3»t, PTFTCDV-X- FU-Y>««<tft4 

Ufc. *tt«jiLr«\ *$v*;bi». ^>«o^*>a 

AffifcffiUT, 2xio l4 -5xiO I6 cm- 2 , 
KF* K«2x 1 0' 8 cm" 2 fctf, *K»*SAO 
tc a C©<fc5CCLT. Hi 0 (B) *f#fc. 
[0 08 0 ] *<DfJL 3X011 0 2±K. i¥2 5 0-3 
OOnm. 1 0 0 nmO«{Ui*»R 1 0 7 

*. ±iE<DRF*;>** Office J: oTffa&Lfc. 
XeCU + i/vu-if-ifflut, • KU^> 

SttftL/Co C©e©U— !f-i*im f -tt i Blffix* 
3 0m J /cm 2 T\ «ff£<*#jg»-J-*{C 
«2 2 0m J /cm 2 »i!*ittS. UfrU *flM>e> 

2 2 0m J /cm 2 WiOx+ib^-SJHWrSi. fit 

50mJ/cm 2 ■C*«Oiil»fflL*fcC&ofca. 2 

3 0m J /cm 2 rftflf b**5 C tt ~> fc. (Hi 0 
(C) ) 

[oo8i]^e>cc, u-if-rx-jHS7a«BMfca 



*R1 O7«ffi«3iofc. 7th7X^P3(C 
<tot, 7-f^>KK©NTFT«Hll 1 1 iPTFT 
««1 1 2*»«Lfc. C©±«C«ffca««l 0 8*^ 
HS»IBiLT5 0 0-2 0 0 0AWAK1 0 00 A 

SSSiJDU *Fy9A^*>OH£ft*3i*T<>«fcl». 
[0 0 8 2 ] C©»> C(7)±{$Kc 'J>^l-5xio 
2 1 cm" 3 OifiK«:Aofca««3sfcBC©3i*R4 
^©±(C^r';^7 :: > (Mo) . ^>^r> (W) , M 

os i s *fcttws i 2 to&mmzBf&btc en* 

(D>*f#fc. NTFTffl©y^hiil0 9, PTF 

7/im. y>r MMBii/t y> f-^sbr*o. 2// 

m, -€-(D±Cc^U^r>^0. 3 /mCDJSSCcjfcjffil, 
/c 0 (HI 0 (D) ) 

[008 3] £/c, ¥-YmmtfttLXT>\,l~*?<L 
(A 1 ) Ctl*m4<Dy* hvx^P4 

©fi«* £ 5 <5> «c T F T (D*$tt£±tf 4 Ci#t«4. 
[0 08 4] *K*f Si, 40 0 - CW±CcT^r©Xg 

riaa* jnis c i*«c < c/t f t^s c t #r s 
b&rsufc:/n*xr*sii>*£. Hi_o (E) (c 

MibsjRRo^jsjcii/Ttec&o^. c<D®mmm<o 

JgJUEBLPCVDffi, #CVD£. ^ECVDffi^rfflC^ 
TfcJ:C>. W*«0. 2-0. 6am<DJf$CCj&au 

1 H&f&Ltc. 

[0 08 5 ] ^6cc, cne>^(*ccr;u$^^ 

hvX^P6£ffl(,*TU- K 1 1 6fcJ:a ; n>^^ 

ni4. ii szimotc (hi o (e) ) mm 
t^mmmmm 119, m*.tis&m# »; ^ ^ f« 

BK©S«Erv:*C^»7(D7* hvx 
^P7CCr*JC&o/c. $6CC, Ctl6^<*iCIT0 

(^^i/^AKfbH) £0. 1 /im(7)Jl^CCX^ 4 7^a 
(CiOffJ^ 031807* h-7X£P8£ffll>TiIj^mS 

1 1 8ZBJ$LUtc a CCD I TOBSiS-l 5 O'CVf&m 
I/. 2 0 0-4 0 0 e C^i§^^fcBAm*<DTx-;Kc 
<fc0JiE8EOfc. (HI 0 (F) ) 

[0 08 6 ] ff 6ft/cT F TO«RWtt1#tttt P T F T 
r»»Ktt3 5 (cm 2 /Vs) , Vt h«-5. 9 

(V) T\ NTFTr^«jJgB9 0 (cm 2 /Vs) , 
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vth«4. 8 (V) jje©tt&*£(cB£-9 

#*M*S»»K:-CH]£t,fc. 
[008 7] SS±©y-KCCTAB^©H«|IC4 

^s^teo. *^©^«ibfc^a4»fc. 

ft&gS* 3 *i2S (sfcfflMNMEK. ^ u t'^i£££ 

-Sfc. sasocRTjErJCOf utitb^T. ¥lifl?tt© 
aatft^ &&«&«•;. gmc&stzc 

Ktc-5/c. C©^Sf-Ut©Hft^«ia 1 . 02CC^Ofc 

CCfcgjgfgSfi/e. 
[0 08 8] 

[*«©;«*] *JH3Ttt. &&<D7tci#1&Z0IB9 
WrsicM L. f^f ^^Fg©BW^i& c ft 5 C £ * 
tiit/tl^. *©*MI<bO-C. WIi«6 4 0x4 0 
0 K ^ h©BXtt«#T««A«j(l%^ll«iB£OA: 
5 6 . OOOHOTFT-r^r©^?: 

ftKtttUHk $fl 9 ****** &. lePBB'RSaWIH 

l?i#x6nrt^©(c^L. *^?fj©j:^{c. £<r 
to mummta*. 6 c t ft < i$#tc-r y nMmo 

#-CPg!S3l7F-r * C £ «t «fc 9 . 256 PgiB^«±©I?i 
W&Tj^^nfciftofc. -S£ft7*y£;l/&7}";-C**© 
r. TFT©Rftt«6o#(c<fc5ltl9©"Sl!*S«^<ft 
<ftO. l?c*^T, TFT©«6-3#*^**-jT 
fc. ^r^»ftKS9«5K**nl-J6-C*-9A:. 
[0 08 9] t,/c#oT. S£*««60*©^ft(,»TF 

"flCCtoT. TFT©^Sf3*i3tJi'raS4Shft< ft 
ofcfcft. tfASW©J^9ttiaLhU fflJaahfc"! 
0<flM.*C4#-C*fc. fe«640x400 K v h 
©2 5 6, 0OOffl©TFT£3 OOmmatcm&Ofc 
iSam«3lc*=^gK>Ff U jI£©T t P ^WftPiigia^* 
fcCftofci8£. TFT©«Ftttf6-5**i*iJ± l 0%# 

[0 09 0] L,*>L,ft#<E>. ^WCiSf^jol/PgsB 
«^**»Cftr>AJ»^. TFT*^?M4«'">-"Jt©J , J 
»4SW{C<(,»fc«t>CC t 2 5 6Pgp«^S-CoIi8CCfti3 



^PW6- 1 2387 3 

ft^-Sl^rBft/^i 1 6, 7 7 7. 2 1 6fe©^"C 
*9t$#ftfe&©SI^#||'£r*-a>*. fUtW© 

fc*©rafflfta*9*»8*a««:a^i>**sft*. ess© 

^ip**} C ftfc 5 4 0 1 6 PS iflrtt 

ffl£i£g-T*. *«93KJ:*Bn«m{Cj:->r. Cfte. 
©BMBft ftH©f«f b* ftW * C 4 j&SnTtttCC ft o fc. 
[009 1] *j8W©*«&0rctt. 3£*flH>fcTFT 

iiffj^cc^fflrt*. 4<{c. **ssy^-?i^A©a 

*%W)mZ3 600 cm ! /Vs, 1 8 

oocivvsi, w&si&koa (%*mmv 1 

350cmWs, *-^86g"C4 8 0 cm 2 /V 
s) ©#tt*±ISoT(,>4fc«>. iftiiJttf^S^SftS 

fc. ^B B B fSfi©IS©^4^*vjN3< . ofciiot. - 
85(C . £*§&«£S S ttfcti^JC ft*£ H#f# 6ft 
*. c©<fc5fcy;Uv^A«g^4Jt^TfcjIfe©ft 

[0 09 2] *l6BJ©ma« ; SrSi'^-r*^tf)iC. £4 

rSt^^SD^fc^. ##&i"fl©IL«£jIffl-f S(c{*. ftCC 
*>*^ar**£<!S«ft< . utot^S^n;;* i>~> 3 

ff. «E*©»«Wftl»*«wr*Wft1^©K-b 

[0ffl©®^ftlSHJ] 

[0 1] J: *K-ttif*gf5**-f. 

[0 2 ] aHVIitc XZWmW&P*. 
[0 3 ] *»W{CJ:*»IHS^-i#tt©«%^r. 
[0 4 ] *HHJ(c £ 5 v H; 2 Xfi}fi£©pt]4^-r. 
[05] JD56Wc«t^^©3|iB^i**^-r. 
[0 6] Hi5SP!lK:J:*TFT©7 - a-fex^T. 
[0 7] H)5iWcJ:*TFT©7"a-fe^?r7n-r o 
[08] W&ffltCXZ*}?-? <)\>$-<DXm*7ik 
t. 

[0 9] m}&micJ:ZTFT(D-?a-kz%7fit. 
[010] H)5SWc«t*TFT©7'P-bX^-r. 
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